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nPEp CAOBHE 

Oahh H3 Handojiee HHTepecHbix h cjiojkhmx BonpocoB reojionm ceBepo-3anaAHofi qacra 
CuSupcKOH njiaTtJ^opMbi — CBH3b cyjibpflHoro opyAeHeHHH co cjiojKHOAHcjxjjepeHnnpoBaH- 
hmmh TpannoBbiMH HHTpy3HHMH — oeraeTCH Bee eme b ueHTpe BHHMaHHH uccjieAOBaTe- 
jien. HecMOTpH Ha AoeraTonHO xopomyioK HacTonmeMy BpeMeHH o6myio reononinecKyio, 
MHHepajiorHqecKyio h neTporpacfmqecKyio H3yneHH0CTb stoto panoHa, pHA npHHmmu- 
ajibHbix BonpocoB, CBH3aHHbix c o6pa30BaHiieM cjio>KHOAH(|j(J)epeHii.HpoBaHHbix TpannoBbix 
HHTpy3HH h cyjibcfjHAHbix MecTopo>KAeHHH SToro panoHa, Bee em,e ocTaeTCH HepemeHHbiM^ 
B nponecce reojiornqecKoro H3yneHHH 3a sto BpeMH HaMeTiumcb Bnojme onpeAejieHHbie 
SMnHpuqecKHe CBH3H cyjibpAnoro opyASHeHHH hmchho co cjiojKHOAHfjHjjepeHUHpoBaHHbiMH 
TpannoBbiMH HHTpy3HHMH 3Toro paSoHa. OAHaKO He Harneji eme o6bHCHeHHH tot (JiaKT, 
HTO He BCHK3H nOA06H3H HHTpy3HH C0np0B0>KA3£TCH OpyAGHeHHeM, H, KpoMe TOTO, He 
pa3raAaHa npiimma pa3JiimHbix MacurrafioB opyAGHemiH b cxoahhx no CTpoeHino HHTpy- 
3hhx. HaMeTiumcb HenoTopbie SMnupnqecKHe cbh3H 3aBHCHM0CTH MacniTaSoB cyjibtJmAHoro 
opyACHeHHH ot cocTaBa BMeipaiomHx HHTpy3HH nopoA, ot CTeneHH AHtJx^epeHmiauHH ca- 
MHX pyAOHOCHbIX HHTpy3HH, OT npiiypOHeHHOCTH T3KHX HHTpy3HH K Han60Jiee TJiySOKHM 
pa3JI0MaM H T. A. B TO >Ke BpeMH OTCyTCTByeT HCHOCTb B 06bHCHeHHH Been COBOKynHOCTH 
HMeromerocH MaTepiiana no CTpoemno caMiix pyAOHOCHbix iiHTpy3HH. B pe3yjibTaTe 
06'bHCHeHHH CTpOeHHH C TOHKH 3peHHH TeOpHH KpHCTajUTH3an,H0HH0H AH(})(|>epeHii,Haii,HH 
Ha MecTe, nepBOHanajibHO npnHHMaeMoe BceMH uccjieAOBaTejiHMii, noABeprHyTO peBH3HH 
h cyiuecTByeT Tonna 3peHHH 0 MHorot|)a3HOM CTpoeHHH HHTpy3HH HopiuibCK I c BHeApe- 
HneM OTAejibHbix AncJxJiepeHmiaTOB (b tom micne pyAOHOCHbix), B03HHKmnx Ha rjiyfiHHe 
(PoroBep, 1959). noHBiumcb comhchhh h b OTHomeHUH reHe3iica cyjibcJmAOB sthx HHTpy- 
3HH. JInKBamiOHHaH KOHuennHH, pa3BHTan B. K. KoTyjibCKHM (1946) npnMeHHTejibHO 

K CyjTb(J)HAHbIM MeCTOpOJKAGHHHM HopiIJlbCKOTO paHOHa H nOAAep>KHBaeMaH fiOJlbUIHHCTBOM 

HccjieAOBaTejiefl n Hbme (roAJieBCKHfi, 1959; 3ohtob, 1959; PoroBep, 1959; TyraHOBa, 
1960 h AP-)> cennac cocyinecTByeT c nmoTe3on THApoTepMajibHoro reHe3Hca cyjibpAOB 
(EjinceeB, 1959). 

Bojibume npoTHBopemm OTMenaioTCH h b OTHomeHHH 06 'bHCHeHHH npoHcxo>KAGHHH 
Tan Ha3biBaeMbix TancnTOBbix ra 66 po-AOJiepHTOB — AHcfxfjepeHunaTa, Han 6 ojiee o 6 ora- 
meHHoro cyjibtjmAaMii. MemAy TeM BbiHCHeHHe npupoAbi npoiicxo>KAeHiiH TancHTOBbix 
ra 66 po-AOJiepHTOB, a Taione ra 66 po, HecoMHeHHO, HBJineTCH KJitoneBbiM BonpocoM b no- 
HHM3HHH npOHCXOJKAGHHH CyjTbCfjHAHOTO OpyAeHeHHH He TOJIbKO A™ AH4 ) 4 )e P eHLI ' H P OBaHHbIX 
TpannoBbix HHTpy 3hh HopnjibCKoro pafioHa, ho h a^h OAHOTimHbix jieflKOKpaTOBbix no- 
poA, KOTopbiM conyTCTByeT opyAeHeHHe, h a^ih MecTopo>KAeHHH Apyrnx peniOHOB, Hanpn- 
Mep, Kojibcnoro nojiyocTpoBa. 
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JX o nocjieAHero BpeMemi OTcyTCTBOBajm CHCTeMaTiinecKHe HafijnoAeHHH HaA nepBHH- 
HblMH MarMaTHHeCKHMH TeKCTyp3MH nOpOA AH(j3Cj)epeHmipOBaHHbIX TpannOBbIX HHTpy3HH 
HopiiJibCKoro pafloHa. OAHaKO mojkho 6biJio 3apaHee npeAnojiaraTb, hto Taxon aHajiH3 
MHOrOe AaCT A-nn n03H3HHH MexaHH3Ma (JlOpMHpOBaHHH 3THX IIHTpy3HH. 

Hamman c 1959 r. aBTop npucTymiJi k cncTeMaTiinecKOMy c6opy h o6pa6oTxe MaTe- 
piiajiOB no nepBHHHbiM MarMaTimecKHM TeKCTypaM pHAa Anc}x})epeHmipoBaHHbix TpannoBbix 
HHTpy3HH HopHJibCKoro pafloHa. IlepBbiM 3TanoM sthx paSoT 6 hjio uccjieAOBaHiie MarMara- 
necKHx TeKCTyp nHTpy3Hii Hopiuibcx I Kan Haii6ojiee xopomo n3yHeHH0i"i 11 xopoino 
o6Ha»ceHHOH ropHbiMH Bbipa6oTKaMH.nojiyHeHHbiepe3yjibTaTbinoKa3ajin,nTO Sojibinon TpyA, 
BJiojKeHHbiii b MHKpocTpyKTypHbie uccjieAOBaHHH, 6biJ] nojiHOCTbKD onpaBAaH. BjiaroAapn 
eMy Mbi BnjiOTHyio noAOinjin k paspememno BonpocoB MexaHH3Ma tjjopMiipoBaHHH hh- 
Tpy3HH 3Toro Tima h CBH33HHoro c hhmh opyASHeHim. Bojibmoe BHHMaHiie 6biJio yAejieHO 
H3yHeHino neTporpacjnm HCCJieAyeMbix odbeKTOB, a Taioxe Mimepanonm peaKHHOHHbix 
o6pa30BaHim, CBH33HHbix c npoHBJieHHeM cyjibcjiiiAHoro opyASHemm. HacTonman pafioTa 
He HMejia nejibio AeTanbHoe H3yneHHe Bcero KOMnnexca pyAHbix MimepajiOB. B to >xe BpeMH 
npn H3yneHHH oSbexTOB neTporpacjniHecKiiMii MeTOAaMH HaMemnacb onpeAejieHHan CBH3b 
OCHOBHOH MaCCbl nUppOTHHOBOTO OpyASHeHHH H STanOB CTaHOBJieHHH AH^epeHHHpoBaH- 
Hbix TpannoBbix HHTpy3HH Ha npHMepe paccMOTpeHim MecToponyASHiiH HopmibCK I. 

Mbi AaJieKH ot mhcjih, hto Aajm 33K0HHeHHyio KapTimy (JjopMHpoBaHHH MecTopo>K- 
AeHHii Tima HopmibCK I. YTOMHeHne h AonojmeHiie CAenaHHoro, b h3Cthocth, no Bon- 
pocaM (J)H3HKO-XHMHHecKHX ycjiOBHH opyACHemm, hbjihctch AenoM 6yAym,ero. 

B npouecce o6pa6oTKii MaTepnajiOB aBTop nojib30BajiCH KOHcyjibTaimHMH axaAeMHKa 
B. C. CoSojieBa, KOTopoMy h npimociiT rjiyfioxyio 6jiaroAapnocTb. Abtop fijiaroAapeH 3 a 
noMom,b lO. P. BacmibeBy, ynacTBOBaBHieMy Hamman c 1961 r. b npoBOAHMbix hc- 
cjieAOBammx, a Taioxe BceM TOBapnmaM, OK33biBaBmHM b to hjih imoe BpeMH coAeficTBiie 
nocTaBJieHHbiM pafioTaM. 



HacTb I 


BBE^EHME 


r ACL 8 a l 

KPATKMH rEOAOrMHECKMlfl OHEPK 
CEBEPO- 3 AnA#HOM HACTM CMEMPCKOH nAATOOPMbl 


ZleTajibHoe reojiornqecKoe H3yqeHHe ceBepo- 
3anaAH0H qacTH CudupcKOH njiaTtjjopMbi, b npeAe- 
Jiax KOTOpOH HaXOAHTCH HopHJlbCKHH pafioH, 
Hanajiocb dojiee copoKa jieT Ha3aA nocjie otkpmthh 
HopHjibCKoro MeflHO-HHKejieBoro cyjibcJuiAHoro Me- 
CTopo>KfleHHH h Ha npoTH>KeHHH mhothx JieT npo- 
BOAHjiocb KpynHbiM KOJUieKTHBOM reojioroB rjiaB- 
HbiM o6pa30M HopiuibCKoro KOMSHHaTa. B nocjieA- 
Hee BpeMH 3Ta padoTa b ochobhom npoBOAHJiacb 
HopHjibCKofi KOMnjieKCHOH reojioropa3BeAoqHofi 
3KcneflHU,HeH KpacHonpcKoro reojiorHqecKoro yn- 
paBJieHHH, IlHCTHTyTOM reojioniH ApKTHKH h qa- 
CTIiqHO BceCOK)3HbIM reOJIOrHqeCKHM HHCTHTyTOM. 
B. 3toh cbh3h cjieAyeT ynoMHHyTb MHoroqucjieH- 
Hbie padoTbi H. H. YpBaHueBa (1921 12 » 1923, 
1927, 1931, 1958!, 1959, 1960), padoTbi 

B. H. Po>KKOBa (1932, 1933 x _ 2 , 1936), H. O. Tpn- 
ropbeBa, A. H. Po3aHOBa, E. T. BarpaTyHH 
(1932), B. C. /],OMapeBa, H. A. KopoBHKOBa, 
IO. M. UleHHMaHHa (1946), B. K. KoTyjibCKO- 
ro (1946, 1947!_ 2 . 1948, 1949), M. H. RwieB- 
CKoro (1957, 1959 i_ 2 , 1960, 1963 3 ; roflJieBCKHH, 
BaTajineB, 1958), T. B. PoroBepa (1959), H. C. 
3oHTOBa (1959), T. /],. MacjiOBa, M. O. CMiipHOBa, 
H. n. AHiiKeeBa, V. V. Moopa, B. II. TedeHbKOBa, 
IO. T. Topa, H. n. rojiOBaHOBa, T. A. EpMOJiae- 
Ba, B. A. MapKOBCKoro, IO. T. OrapHUKoro h Apy- 
rnx reojioroB. EIeTporpa(|)HqecKne onncaHHH ho- 
pujibCKHx TpannoB coAep>KaTCH b padoTax B. C. Co- 
dojieBa (1936), M. E. JIkobjicboh (1947, 1948), 
E. B. TyraHOBOH (1960) h mhohix Apyrnx. B H3y- 
qeHHH MHHepajIOTHH HOpHJIbCKHX MeCTOpO>KAeHHH 
yqacTBOBajin C. A. IOuiko, E. B. IIcKiojib, A. JX. 
reHKHH, T. M. LUemyKOBa, 3. H. EjinceeB h Apyrne. 

OcHOBHbie CBeAGHHH, nojiyqeHHbie k HacTOH- 
meMy BpeMeHH o reojiornqecKOM CTpoeHHH ceBepo- 
3anaAaCn6npcKOH njiaT(|)opMbi, HMeioTCH b nocjieA- 
hhx CBOAHbix padoTax H. H. YpBaHueBa (1958!_ 2 , 


1959), M. H. T OAJieBCKoro (1959), a Taione b 
KpaTKOM od3opeIO.r.CTapnu,Koro h ApyrHx (1960). 
Mbi coqjiH Hy^HbiM, nepeA TeM KaK H3JiaraTb opn* 
rHHajibHbie MaTepnajibi no MexaHH3My (JiopMHpo- 
b3hhh cjio>KHOAH(|)(J)epeHUHpoBaHHbix TpannoBbix 
HHTpy3HH EtopnjibCKoro paftoHa, npnBecTH Heno- 
Topbie odmiie reojiornqecKne CBeAeHHH, C0Aep>Ka- 
mnecn b ynoMHHyTbix Bbirne padoTax. 

HopnjibCKHH paSoH pacnojiaraeTCH Ha ceBepo- 
3anaAH0H OKpaime CndHpcKOH njiaTtJiopMbi h xa* 
paKTepii3yeTCH tcktohhkoh nepexoAHoro THna, 
3Aecb BCTpeqaioTCH h BepTHKajibHbie nepeMememia 
djiOKOB (JiyHAaMeHTa, h CKJiaAnaTbie abhjkchhh b 
npiuierarameH c ceBepa h 3anaAa reociiHKJiHHajiH. 
Bo3pacT 3toh CTpyKTypbi b ee nepeAOBofi — bo- 
CToqHOH qacTH no3AHerepu,HHCKHH, «t3k KaK 3A0Cb 
AHCJiounpoBaHbi He TOJibKO nepMCKHe nopoAbi TyH- 
ryccKOH cepiiH, ho h stJxjiysHBHbiH KOMnjieKC He- 
coMHeHHO TpHacoBoro B03pacTa» (ypBaHpeB, 1958x). 

B najieo3oe h qacTiiqHO HHiKHeM Me3030e b cbh- 
3H c oporeHiiqecKHMH ABinKeHHHMH b npujieraio- 
meft reociiHKJiHHajiH ceBepo-3anaAHbiH yqacTOK 
njiaTt|)opMbi dbui noABHHCHbiM (3Aecb (JuiKcnpyioTCH 
CKJiaAnaTbie, KOJiedaTejibHbie h pa3pbiBHbie Hapy- 
meHHH). H,BH>KeHHH yCHJIHBaiOTCH K MOMeHTy npeB- 
pameHHH reociiHKJiHHajiH b CKJiaAqaToe ropHoe 
coopy>KeHHe (KOHeu. najieo30H — Haqajio Me30- 
30h) . «KojiedaTejibHbie abhikchuh b npeAejiax 
ceBepo-3anaAHOH OKpaHHbi njiaTtjiopMbi OTJinqa- 
jincb ocodeHHO qacTOHCMeHOH HanpaBJieHHH h He- 
peAKO nepexoAHJiH b pa3JiOMbi, conpoBO>KAaB- 
UIlieCH OdllJlbHblMH H3J1HHHHHMH OCHOBHOH MarMbI». 

TaxoBbi npeACTaBJieHHH H. H. ypBaHneBa 
(1958i) o TeKTOHHKe paSoHa. nocjieAHiie nccjie- 
A0B3HHH, OAHaKO, no MHeHino pHAa reojioroB (cd. 
«TeKTOHHKa CndHpH», t. 2, EHa-bo CO AH CCCP, 
1963), yKa3biBaioT Ha npucyTCTBHe b npneHiiceH- 
ckoh qacra paSoHa He repuHHCKOH, a daiiKajib- 
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ckoh CKjraA^aTOCTH, r^e AecJiopMHpoBaHHbie ch- 
HHHCKHe OTJIOJKeHHH nepeKpblBaiOTCH KeM0pHH- 
ckhmh co CTpyKTypaMH HecorjiacHH. Bojiee mojio- 
Abie njiHKaTHBHbie CTpyKTypbi b 30He, npoMe»y- 
tohhoh MOKAy 3anaAHbiM KpbiJiOM TyHryccKofl 
CHHeKJIII3bI H OdjiaCTblO daflKajIbCKOH CKJiaA^aTO- 
cth, hbjihiotch pe3yjibtaT0M CBoeodpa3Hoft n.naT- 
c|)opMeHHofi CKJiaAHaTOCTH conpoBOJKAaBmeScH pa3- 
pbiBaMH, npoHHKaBinuMH ao noAKopoBbix rjiydnH, 
OTKyAa noTOM nocTynajui Maccbi ochobhoh, imorAa 
Cy.!Ib(J)HAOHOCHOH MarMbi 1 . 

OCHOBHbIMH CTpyKTypHbIMH SJieMeHTaMH 3T0H 
nacre njiaTcjjopMbi hbjihiotch XaHTaftcKO-PbidHHH- 
cuan Bajioo6pa3HaH CTpyKTypa ceBepo-ceBepo- 
BOCTOHHOrO npOCTHpaHHH, K 3anaAy OT KOTOpOH 
pacnojiaraeTCH odjiacre dafiKajibCKoft CKJiaAnaTO- 
cth, a k BOCTOKy ceBepo-3anaAHaH nacre TyH- 
ryCCKOH CHHeKJIH3bI. 

HeKOTopbie aBTopu (CTapiimren h AP-, I960) 
CKJiOHHbi pacmupHTb rpaHimu ceBepo-3anaAHon 
nacre CndnpCKoii njiaTtjiopMbi, BKjnonan cioAa h 
KypeflCKO-JIeTHHHCKHH B3JI, H3X0AHIU,HHCfl Ha KDK- 
hom npOAOJi>KeHHH XaHTaftcKO-PbiSHHHCKoro noA- 
HHTHH. OopMHpOBaHIie X aHTaHCKO-PbldHHHCKOTO 
noAHHTim h KypeflcKO-JleTHHHCKoro Bajra HaMena- 
eTCH y»e b KeMdpmi. ,H,jiHHa XaHTaiiCKO-PbidHHH- 
CKOH aHTHKJIHHajIbHOH CTpyKTypbi 300—350 KM 
h uiHpHHa 100—110 km. B HApe CTpyKTypbi 3ajie- 
raioT Haiidojiee ApcBHHe nopoAbi noKpoBa njiaTCpop- 
mh (cpeAHero h BepxHero KeMdpiin), CMeHHiomHecH 
k nepntJjepnH Bee dojiee MOJioAbiMH OTJionieHHHMH 
(opAOBHKa, ciuiypa, AeeoHa, HiDKHero KapdoHa, 
TyHryccKOH cepnen h 3tJ)(|)y3HBaMii Tpnaca). 

MopcKHe KapdoHarao-rjniHiicreie ocaAKii kcm- 
dpiin, opAOBHKa, CHJiypa, acboh3 h KapdoHa co 
CTpaTH 

IOTCH KOHTHHeHTajIbHOH neCnaHO-aprHJIJIHTOBOH yr- 
jieHOCHOH TOJimeft cpeAHero KapdoHa — nepMH. 
PlepMCKHe o6pa30BaHHH nepeKpbiBaioTCH moih,hoh 
TOJ imeS TycJiOB h jiaB HiDKHero Tpiiaca. 

JXjw ceBepo-3anaAHOii nacre CndupcKOH njiaT- 
(JiopMbi BbiAejiaeTCH nereipe ByjiKaHiinecKiix miKJia 
(ypBaHpeB, 1958i; Foajicbckhh, 1959!). Haiidojiee 
ApeBHHH nepMCKHH npeACTaBJieH cnHJiiiTonoAod- 
HbiMH nopoAaMH (cyfimejiOHHbiMH Anada3aMii), nop- 
(JiHpOBiiAHbiMii 6a3ajibTaMii h AOJiepiiTO-6a3ajibTaMii. 
3tot 11 .HKJ 1 HMeeT jiOKajibHoe pacnpocTpaHeHiie. 
I I3jihhhhh, no-BHAHMOMy, dbuin noABOAHbie. Cjie- 
Ayromne miKJibi OTAejieHbi nepepbiBOM. KascAbift 
113 uhkjiob HaniiHaeTCH c dojiee khcjihx JiaB — to- 
jieiiTOBbix 6a3ajibT0B h 3aKaHniiBaeTCH dojiee oc- 
HOBHblMH — AO nilKpiITOBblX pa3HOcreii da3ajib- 
TOB. HeTBepTblft UHKJI, nO MHeHHIO H. H. ypBaH- 
peBa (1958i), a Tanme T. f. Moopa (1941), cyAH 


1 M. H. rojjie bck [i ii (1959) cmiTaeT nocnejunoio 
no psiAy npn 3 iiaKOB O/noKeK ni 6 pnAH 3 iipoBaiinoft ynbTpaoc- 
HOBiioii MarMe. 


no 0 CT 3 TK 3 M (|)JIOpbI, nO-BHAHMOMy, lOpCKHH, HO Apy- 
me cniiTaioT ero TpHacoBbiM. 

M. H. roA-ncBCKHH (1959i), 3 aHHMancb cpaBHii- 
TejibHbiM ii3yHeHiieM JiaB h nHTpy3nft, BbiAejiiui 
cpeAii hhx cxoAHbie neTpoxiiMimecKiie rpynnw, 
djiii3Kne no BpeMeHii npoHBJieHHH, hto no3BOjnuio 
eMy AaTb o 6 m,yio cxeMy pa3BHTHH TpannoBoro Byji- 
K3HH3Ma b HopiuibCKOM paSoHe (TadjI. 1), HCXOAH 
113 npeAnocbuiOK 06 o6u;hocth MarMaTimecKHX ona- 
TOB AJ1H -fiaB H IlHTpy3HH. 

BiiAHMaa M 0 in,H 0 CTb JiaBOBOH tojiui,h b Hopiuib- 
ckom paftoHe AOCTiiraeT 1,5 km, yBejiiiHHBancb k bo- 
CTOKy. MouiHOCTb JiaB I TpHacoBoro miKJia 400— 
700 m. Kan OTMenaeT M. H. roAJieBCKini (1959i), 
k iory ot jihhhh p. OoKima —03. XaHTancKoe 
«BepxHiie ropii30HTbi JiaB ^aunajibHO 3aMein,eHbi 
TycfiaMH h Ty4)(J)HTaMH» h ein,e Aa-nee k iory (pafiOH 
pen KypefiKH h HiiJKHen TyHrycKn) «Bce OTJio>Ke- 
hhh I TpiiacoBoro UHKJia npeACTaBJieHbi ynie Ty- 
(JlOreHHblMH nopOA3MH». II TpiiacoBbin uhkji Han- 
dojiee doraT iiHTpy3iiHMii, HaniiHan ot dojiee khc- 
Jlbix K OCHOBHbIM. OdbIHHO 3T0 CHJIJIbl. ClOAa >Ke OT- 
HOCHTCH npOHBJieHHH XOHOJIHTOB pyAOHOCHbIX AHCj)- 
(JiepeHmipoBaHHbix raddpo-AOJiepiiTOB h HopiiT- 
AOJiepHTOB. ElojiHoro pa3pe3a JiaB III miKJia HiirA'e 
He coxpaHHAoeb. CioAa >Ke othochtch npoHBJieHiie 
Handojiee mojioahx Aaeit raddpo-AOJiepiiTOB. JlaBO- 
Bbie h3jihhhhh ceBepo-3anaAa CndiipcKOH n.naT- 
(JiopMbi Hanajincb paHbine h OKOHHHJiHCb no3)Ke, 
neM H3JIHHHHH B UeHTpajIbHOII HaCTH CndupcKOH 
njiaTcjiopMbi (Jlypbe, OdpyneB, 1955) . 

M. H. ToAJieBCKHH noAnepKHBaeT, hto dojib- 
man nacTb JiaB 3tJx}iy3iiBHoro KOMnjieitca b Hopiuib- 
ckom paSoHe «npeACTaBJieHa da3ajibTaMH, OAHano 
b caMoii HHJKHefi nacTii pa3pe3a HMeeTCH AHada30- 
BblH T0pH30HT MOIH.HOCTbK) 200 — 300 M, BKJIIOHaiO- 
UI.HH 3 (JxJ)y 3 HBbI nepMCKoro H nacTbio I TpiiacoBoro 
Uhkjiob», h cwraeT, hto rjiaBHyio pojib b Anada30- 
bom nepepo>KAeHHH da3ajibTOB nrpaioT, no-BHAH- 
MOMy, «MarMaTiinecKne ra3bi MHoronucjieHHbix 
TpannoBbix HHTpy 3 HH, BHeApuBunixcH b Aiiada- 
30BbIH r0piI30HT». 

PIeTporpa(|)HHecKne h neTpoxiiMiinecKne oco- 
deHHOCTii npeACTaBHTejieft 3cjx|)y3HBH0H h HHTpy- 
3HBHOH (|)aU,HH, npiIBeACHHblX b Tadji. 1, paCCMaTpiI- 
b aioTCH b cnemiajibHOH padoTe M. H. roAJieBCKoro 
(1959!). 

H. H. ypBaHpeB (1960) MHoroitpaTHO noAnep- 
KHBaji, hto «MarMaTHHecKan AenTejibHOCTb npoxo- 
AHJia noA KOHTpojieM TeKTOHimecKiix npopeccoB h 
ynpaBJiHJiacb hmh». PIo ero MHeHino, «nepBbie pa3- 
jiOMbi Ha ceBepo-3anaAHofl OKpaiiHe CndupcKOH 
njiaTt|)opMbi B03HHKJIH em.e b nepiiOA noAHHTHH 
XaHTancKO-PbidHiiHCKOH CTpyKTypbi b KOHire HiDK¬ 
Hero KapdoHa h HMeHHO c hhmh dbuiii CBH33Hbi nep- 
Bbie H3JIHHHHH TpannOBOH MarMbI». 

H. H. ypBaHpeB (1958j) BbiAejiHeT cpeAii cdpo- 
cob ceBepo-BOCTOHHoro npocTiipaHHH c.fieAyioin.ne 
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T a 6 ji h u a 1 


CxeMa pa3BHTHsi TpannoBoro ByjiKaHH3Ma b HopHJibCKOM paiioHe 

(no ToAJieBCKOMy, 1959) 


ByjiKanti- 

HeCKIIH 

AIIKJl 


3(})4)y3HBiiaH tJjaijHH 


HHTpy3iiBiiaH cJjaijHH 


<Pop.\ia 

HHTPV3HH 


III Tpiia- 

COBblil 


II Tpiia- 

COBblil 


I Tpiia- 
coBbiii 


noptlrapoBbie 6a3aJibTbi 

ToJieiiTOBbie 6a3aJibTbi 
Tycjio-nec'-iamiKH 


TiiTaH-aBrHTOBbie Ana6a30Bbie nop- 'i 
flmnnTbi ! 


(JjHpiiTbl 
rafifipo-AOJiepHTbi 
BHTpo4)HpOBbie nOptJjHpHTbl 


I 

J 


fl aiiKii 


nepMCKin'i 


flepepbie, 3 Ha<iumeAbHbiu pa3Mbie u CAaSo eupaMennoe CKAadK006pa.306a.Hue 


nopcJnipoBbie (roJioKpHCTaJi.unie- 
CKIie) H BHTpOt[)HpOBbie 6a3aJib- 
Tbl 

ToJieiiTOBbie 0a3aJibTbi 11 ^iiafia- 
3bl 

Ty 4 )bi 11 Tyt[)c|)HTbi 


ra66po-Ana6a3bi c poM0miecKHM 
niipoKceHOM, niiclxliepeHmipoBaH- 
Hue (c Me^HO-HHKe/ieBbiM opy- 
neHemieM) 

floJiepiiTbi h ra66po-AO/iepnTbi | 


I 


ToJieiiTOBbie 11 noiiKiuiooclniTOBbie 
Ana6a3bi 

JlaSpa^opoBbie nopcjiHpHTbi 


rillKplITOBbie nOpcjlHpHTbl 
nopcjiHpoBbie (roJioKpHCTaJiJimie 
csiie) 11 BHTpocJnipoBbie 6a3ajib 
TbI 


flepepbie, CAaGbiu pa3Mbie 

>KnJibHbie nHKplITbl 
BiiTpotlnipoBbie noptlnipiiTbi 
I-lHTepcepTaJibHbie £iia0a3bi 
flna0a3OBbie nopclnipiiTbi 
AMtl)ii0oJiii3npoBaHHbie Aiia0a3bi 


AcJiiipoBbie 0a3aJibTbi 
ToJieiiTOBbie ;yia0a3bi h 0a3aJibTbi 


ToJieiiTOBbie 11 noiiKiuiooclniTOBbie 
AOJiepiiTbi 11 Aiia0a3bi 


flBynoJieBoiunaTOBbie 0a3aJibTbi 

flepepbie, cuAbHbiu pa3Mbie 


noptlnipoBii^Hbie rnnoKpncTaJiJin- 
necKiie 0a3aJibTbi h AOJiepiiTo- 
0a3aJIbTbI, HHOTAa C THTaH-aB- 
niTOM 

CniiJiiiTonoAO0Hbie nopo^bi (cy0- 
meJioMHbie £iia0a3bi) 
BiiTpoKJiacTimecKiie, pease jihto- 
KJiacTimecKiie 0a3aJibTOBbie Ty- 
cjibi 


flna0a3OBbie noptlnipiiTbi c tii- 
TaH-aBTHTOM 


XoilOJIHTbl 


CllJIJIbl 


flaii kii 


CllJIJIbl 


CllJIJIbl 


CllJIJIbl 


30Hbi pa3JiOMOB. IlepBaH — HopiiJibCKan rniipii- 
HOH 20—25 KM npOTHTHBaeTCH OT HopHJIbCKa I< 
p. XaHTafiKe. B-ropan— IlMaHrAHH.CKaH pacnojia- 
raeTCH baojil 3anaAH0i"i OKpaiiHbi njiaTO CbiBepMa 
AO BepxoBbeB KyjnoM6e h p. rop6naHim, BKJiioHaH 
h paA HapymeHHH, KyjiHCOo6pa3HO 3aMemaioimix 
Apyr Apyra. Bo 3 mo>kho, hto npoAOJiJKemie HMeHHO 
3T0H 30Hbi cJiHKCHpyeTCH no pei<aM CeBepHOii h JleT- 
Hen. Flo 3anaAH0My CKJiOHy HopiuibCKoro njiaTO 
BAOJIb njiaXIIHCKO-OoKHHCKOlT aHTHKJIHHaJIbHOH 
CKJiaAKH cjlllKCIipyeTCH TpeTbH 30Ha pa3JI0M0B — 
OoKHHCKan. 


PyAOHOCHbie HHTpy3iiii HopiuibCKoro paftoHa 
HaMenaioT C0601T 30Hbi ceBepo-ceBepo-BOCToq- 
Horo npocTiipaHHH miipimoiT 20—25 km, coBnaAaio- 
m,ne c HopiiJibCKOiT, I iMaHr ahhckoh h Ookhhckoh 
30HaMii pa3JiOMOB b npeAejiax ofimiipHoro EHiiceiT- 
ci<oro pyAHoro nojin (ypBaimeB, 1958o). IlepBaH 
npoTHJKeHHOCTbio Sojiee 250 km — 3anaAHan no- 
jioca — oxBaTbmaeT pyAOHOCHbie HHTpy3HH Ho- 
pmibCK I ii HopiiJibCK II, TajiHaxcKyio, ropbi 3y6, 
ropbi HepHOii, MopoHro. Hame Bcero pyAOHOCHbie 
AiicjxJiepeHUiipoBaHHbie ra66po-AOJiepiiTbi npeA- 
CTaBJiHioT co6oi"i njiacTOo6pa3Hbie nojiorocei<yiu,He 
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Tejia, BbiTHHyTbie no npocTiipamno ochobhoh ce- 
Bepo-ceBepo - boctohhoh cxjiaAaaTOCTH paiioHa, 
BAOJib CTpyKTyp xoTopofi b rHnaSuccajibHbix yc- 
jiobiihx jierqe Bcero npoHcxoAHJio BHeApemie noAbi- 
MaBmefiCH H3 rjiy6im MarMbi. TaKOBbi, HanpHMep, 
HHTpy3HH HopiiJibCK I h MopoHro. KpyToeexymaa 
HHTpy3HH HopujibCK II npiiypoqeHa k cdpocoBOMy 
HapymeHHio ceBepo-BOCTOHHoro npocrapaHHa ao- 
HHTpy3HBH0r0 B03paCTa. y HHTpy3HH Hopmibcxoro 
njiaTO moih,hocth ot 100 ao 350 jh h nceBAOCTpara- 
4)mi.HpoBaHHoe CTpoemie. 

K IlMaHrAHHCKOH 30He pa3JiOMOB npnypoqeHbi 
Bee pyAOHOCHbie HHTpy3HH IlMaHrAbi, fiacceima p. 
ropSuaqiiH, a Taioxe njiaTO CbmepMa. npoTajxemie 
BoCTOqHOH nOJIOCbl, BbITHHyTOH BAOJIb BOCTOqHbIX 
KpblJlbeB XaHTaflCKO-PbldHHHCKOrO nOAHHTHH II 
KypencKO-JIeTHHHCKoro Bajia, okojio 500 km. 
«CpeAH H3yqeHHbix odbexTOB MeAHO-niiKejieBoro 
opyAGHemiH JiHKBamiOHHoro reHe3iica mojkho bh- 
AejiiiTb ABa Tima» (CTapimKiin ii AP-, I960). 

1. OpyAeHemie cbh33ho c AHcJ K i )e P eHU ' H P 0BaH ' 
HblMII IIHTpy3HHMH HopHJIbCXOTO THna, TaKIIMII KaK 
IlMaHrAHHCKan, Haxoxo30BCxaa, MaHTypoBCxaa, 
XroxTHHCxaa, a Taioxe pyAonpoaBJiemie no p. Ky- 
jnoMfie (rajiejibCKoe), no p. Kypefixe —BTopoii 
nopor, PyAHiiqHbin xaMeHb n no p. nejiaAxe. Moin,- 
HOCTb HHTpy3iii"i 10 — 100 m. OpyAeHemie TaroTeeT 
k o6orain,eHHbiM ojihbiihom (30 — 50%) nopoAaM 
HiOKHen nacTH HHTpy3im. 

2. PyAonpoHBJiemiH r. MnpA3bi b BepxoBbax 
p. ropfiiiaHHH, /I,n<ejiTyjiCKoe, rop O3epH0ii ii PIoa- 
KOBa no p. Kypeiixe ii Apyme, npiiypoqeHHbie k 
cjia6oAncjx})epeHmipoBaHHbiM HHTpy3iiaM TaxcHTO- 
BblX AOJiepiITOB. «riopOAbI Taxiix IIHTpySIIH IIMeiOT 
jieiixoxpaTOBbin o6jiiix SjiaroAapa Hajmqmo 3Ha- 
HiiTejibHoro xojniqecTBa rjiOMeponopi|)iipoBbix cxon- 
jiemin TaSjiHTnaToro njiarnoxjia3a. KojmqecTBO 
OJIIIBHHa B HHX H3MeHaeTCH OT eAHHHqnblX 3epeH 
AO 22, ofibinHO 3—8%. TaxciiTOBbie AOJiepiiTbi co- 
Aep>xaT MiixpomjiHpbi ojniBiimiTOBoro cocTaBa, xce- 
HOJIHTbl MHXpOAOJiepiITOB II LUJIlipbl 6e30JIIIBHH0- 
Bbix ra66po-AOJiepiiTOB. Moin,HOCTb HHTpy3iin Tax- 
ciiTOBbix AOJiepiITOB ofibiTHO 3HaqiiTejibHaa: OT 
50 ao 150 m ii 6ojiee. OpyAeHemie npiiypoqeHO 


oSbiHHO ne xo Any HHTpy3iii"i, a 3aHHMaeT «biich- 
qee» nojio>xeHHe BHyTpii HHTpy3in"i b BHAe ropii- 
30 htob, yqacTXOB iijiii pacceiiHHOH BxpanjieHHOCTH» 
(CTapHUXHH ii AP-, 1960). 

MarHeTHTOBoe opyAeHeHHe b npeAejiax stoh no- 
jioch H3BecTH0 no pexaM Maxyc, KyjixiMfie, Kypeii- 
xe ii CeBepHon. Plo pexaM KyjiroM6e ii ABaM ii b 
HexoTopbix Apyrax Toqxax OTMeqeHbi xajibxomi- 
piIT-niippOTHHOBbie HUIJIbl. 

K Ookhhcxoh 30He pa3JiOMOB npiiyponeHbi 
HiixejieBbie pyAonpoaBJiemia no p. Ooxhhoh h b 
HH 30Bbax pex PlyAHHxa h iPyAHHCxiin Eprajiax. 
B npeAejiax ynoMaHyrax 30H pa3Ji0M0B H. H. 
ypBaHpeB (1958a) BbiAeJiaeT cjieAyrc»in.ne pyAHbie 

y 3 Jibi (MecTa cxonjiemiii pyAOHOCHbix HHTpy 3 HH): 
HopiIJIbCXHH, IlMaHrAHHCXHH, XaHTaflCXIIH, Top- 
SiianHHCXHH, Kypencxnii h CeBepojieTHiiHCXHH. 
y 3 Jibi ofibiHHO pacnojiaraxxrca b MecTax nepece- 
qemia pa 3 JiOMOB pa 3 Hbix HanpaB.TeHiifi. 

Pe3rc»Mnpya H3Jio>xeHHoe Bbirne, cjieAyeT cxa- 
3aTb, hto pacnpeAejieHiie pyAOHOCHbix HHTpy3in"i 
b BHAe nojioc b npeAejiax EHiicencxoro pyAHoro 
nojia xoHTpojmpyeTCH 30HaMii nopbimeHHOH npo- 
HimaeMOCTii xopbi, xoTopbie coBnaAaxiT c xpbiJib- 
HMII BbITHHyTbIX aHTIIXJIHHaJIbHbIX XaHTaflCXO- 
Pbi6HHHCxoi"i ii Kypencxo-JIeTHHHCxoH CTpyxTyp, 
B03HHXUIHX B. pe3yjIbTaTe nOAHHTHH 6jIOXOB cjiyH- 
AaMeHTa Haqimaa c xeMSpiia. BAOJib pa3pbiB0B, 
orpaHHHHBax)ii;Hx 3TH fijioxii, nocTynajia pyAOHOC- 
Haa MarMa ii niApoTepMajibHbie pacTBopbi. 

B 3axjnoaeHHe Hy>XHO ynoMaHyTb, hto oahh 
iiccjieAOBaTejiii (ypBaHHeB, 1958j) pacpeHUBaxiT 
CMeHy pacnojio>xeHHbix Ha ceBepe «npeiiMyin.ecT- 
BeHHO MarMaTiiaecxiix MeAHO-Hiixe.TeBbix pyA» tha- 
poTepMajibHbiMii MarHeTHTOBbiMii x lory xax naAe- 
Hiie odin.ero TeMnepaTypHoro cnexTpa opyAeHemia 
b 3tom HanpaBJieHiui. Elpyriie >xe, ocHOBbrnaacb Ha 
cJiaxTax npoaBJiemia HHTpy3in"i Hopmibcxoro iih- 
Tpy3iiBHoro xoMnjiexca ii mhoto io>XHee Hopmib- 
cxoro pafiOHa, cxjiohhh caiiTaTb, hto «HeT Hiixa- 
KHX 0CH0B3HIIH TOBOpiITb o CMeHe MeAHO-Hiixejie- 
boto opyAeHeHHH Ha ceBepe — >xejie3opyAHbiM Ha 
iore» (CTapimxHH ii AP-, 1960). 


r a a e a 2 


CAOJKHO^McpcpEPEHIJMPOBAHHblE HHTPy 3 HH 
CEBEPO- 3 AnA 4 HOH HACTH CMEMPCKOH ITAATOOPMbl 
H Cyil^ECTByiOIIiHE nPE^CTABAEHHH OB MX IIPOMCXO^K.ZIEHMM 


Plo CTeneHii An4>$ e P eHL U laL U 1H see HHTpy3HBHbie 
TpannoBbie Tejia ceBepo-3anaAa CiiSiipcxon njiaT- 
cjiopMbi pa3AeJiax)Tca Ha: 1) HeAiicjxJiepeHmipoBaH- 
Hbie, KOTopbie cocTaBJiaroT 75% Bcex HHTpy3HH stoh 
aacTii nnaTtJiopMbi (ypBaHHeB, 1960); 2) cjiafioAnc})- 


cjiepeHmipoBaHHbie ii 3) nojiHOAn4x})epeHmipoBaH- 
Hbie. OreneHb AH(|x})epeHmiamiii cBa3biBaeTca c 
o6oram,eHHOCTbK) MarMbi .TeTymiMii KOMnoHeHTa- 
mh. «MarMbi, SeAHbie cjunoiiAaMH, AaAyT HeAiic})- 
cjiepeHmipoBaHHbie HHTpy3HH, MarMbi c MajibiM 
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coAepscaHiieM cJuhohaob — cjiadoAiic^epeHmipo- 
BaHHbie, a c SoraTbiM — nojiHO/ui^epeHmipoBaH- 
Hbie pa3HOCTii» (ypBaHUeB, 1960). HeAiicJxjiepeH- 
mipoBaHHbie ii cjia6oflii(|)4)epeH 
31111 o6pa3yioT corjiacHbie ii nojioroceKymne Tejia c 
KOJieHoo6pa3HbiMii nepeniOaMii ii nepecKaKiiBa- 
HiieM H3 ropii30HTa b ropii30HT. Pe»ce sto KpyTO- 
ceKymiie AaiiKoo6pa3Hbie Tejia. riojiHOAiicji4 )e P eH ‘ 
mipOBaHHbie IIHTpy3IIII B HopiIJIbCKOM paflOHe 
o6hhho cjiaraioT Tejia cjio>khoh cJiopMbi: Tima xo- 
hojihtob, pe>Ke AaftKoo6pa3Hbie. IlHTpy3ini nacTO 
BHeApnioTCH no uiBy Me>KAy necnaHO-cjiaHneBbiMii 
ocaflKaMii TyHryccKoii cepim ii Bbimejie^KaiHeii Ty- 
cJiojiaBOBon TOJimeii. 

Bee npoMbiuuieHHoe MeAHO-HHKejieBoe opyAe- 
Hemie ceBepo-3anaAa CiiSiipcKofi njiaTtJiopMbi reHe- 
TIineCKII CBH33H0 C IIHTpy3IIHMII, B KOTOpbIX AOCTa- 
TOHHO OTHeTJIIIBO npOHBHJIIICb npOUeCCbl Alic|)(j3e- 
peHmiamm. «MeM nojmee npoHBiiJiacb AwJxliepeH- 
miamin, TeM 6ojibine HaAenyAbi BCTpeTiiTb b t3kom 
Tejie npoMbiuuieHHoe opyAeHeHiie» (ypBaHUeB, 
1960). Tot xne aBTop noAHepKimaeT, hto npopeccbi 
AiicjxJiepeHmiamiii npoiicxoAiiJin ii b KaMepax Ha 
MecTe 3ajieraHiiH HHTpy3iiBHbix Teji, ii b 6 ojiee 
rjiySoKiix npoMejKyTOHHbix onarax, «OTKyAa b toi"i 
hjih iihoh Mepe Aii(|)4)epeHmipoBaHHbiH MaTepiiaji 


6hji 3aTeM HHbemipoBaH b CTpaTiirpacjniHecKii bh- 
mejiejKaLuiie ropii30HTbi c o6pa30BaHiieM 3Aecb Kaic 
nmadiiccajibHbix HHTpy3Hi“i, Tax h noBepxHOCTHbix 
II3JIII5IHIIH. IlHTpyAIipOBaTb MOTJIII HJIH OTAeJIbHbie- 
AiicjxjiepeHmiaTbi nopo3Hb, hjih rpynna hx, o6pa- 
3yn cjio>KHbie iiHTpy3Hii. AaJibHeiimaH Aiicjx})e- 
peHmiamiH b BepxHiix onarax hjih npepbiBajiacb, 
hjih npoAOJDKajiacb AaJibine nacTiiHHO jih6o noji- 
HOCTbioAo KOHU,a». XapaKTepiiCTHKa Bcex HHTpy3iiii 
ceBepo-3anaAa CuSupcKOH njiaTcjiopMbi b OTHorne- 
hhh hx Anc{)(|iepeHmiaii.iiii npiiBOAHTCH b Ta6ji. 2. 
B noncHeHmi stoh Tafijiimu H. H. ypBaHUeB (1960) 
coo6m,aeT, hto «HHTpy3ini npeiiMym,ecTBeHHO MecT- 
hoh Aii^epeHHiiamiH HMeioT npocToe CTpoeHiie n 
npaBHJibHyio no 3aK0Hy rpaBiiTamm CMeHy cjioeB, 
HHTpy3Hii c npeoSjiaAaHiieM npoTOAiicJx^epeHmia- 
miH HBJI5HOTC5I CJlOIKHbIMH, C HenpaBHJIbHbIM Hepe- 
AOBaHiieM Aii^epeHUiiaTOB, HHorAa coctoht H3 
AByx nocjieAOBaTejibHbix iiHTpy3iiii — khcjioh h 
OCHOBHOH, a IIHOTAa TOJIbKO 113 OAHOTO KaKOTO- 
jih6o Aii^epeHmia-ra, rjiaBHbiM o6pa30M ochobhoto 
pHAa...». Mo>kho corjiaciiTbCH b ochobhom c npeA- 
jiaraeMOH KJiaccncjniKamioHHoii TaOjinuefi H. H. yp- 
BaHneBa, ho cjieAyeT 3aMeTiiTb, hto OTHeceHiie 
b pa3pHA «AncM )e P eH P II P OBaHHO i’ ,>> Toil hjih Hhoh 

IIHTpy3IIBHOH nOpOAbl B03M0>KH0 TOJIbKO npH 


T a 6 ji h u a 2 


Twribi TpannoBbix HHTpy3Hii ceBepo-3anaaa ChGhpckoh nJianjiopMbi 

(no ypBanueBy, 1960) 


Tun llHTpy31IH 

XapaKTep ,n;ii(})(})epeHi;nai;HH 

CocTaB nopoA 

H eAHclxpe p e h uh p 0- 

OTcyTCTByeT 

TiiTan-aBniTOBbie ,n,iia6a3bi 11 30JiepnTbi, 

BaHHbie 


jiaSpaAopoBbie nopcpup jitbi, 6e30JiiiBn- 
noBbie, oJiiiBHHCOAepiKamne 11 ojihbh- 
noBbie floaepiiTbi h ra66po-flOJiepiiTbi 


MecTnaa b coBpeMeiinbix KaMepax 

Ot MHKponerMaTHTOB ii KBapueBo-oJin- 
BHHOBblX AOJiepHTOB AO OJIHBHHOBbIX 
ra66po-AOJiepnTOB h TpoKTOJiHT-AOJie- 
pHTOB 

CJia6o,nH(]3(|3epeHun- 

npoTounclxliepenmiamiH b npoMe- 

KBapueBbie AOJiepnTbi, oJinBimoBbie ao- 

poBanubie. 

>KyTo i iubix fiojiee rjiy6oioix Ka¬ 
Mepax 

JiepHTbl II TpOKTOJIHT-AOJiepiITbl 


npoToniiclxliepenmiauHH 11 MecT- 

CJIO>KHbie HHTpy3HH: 1) OT KBapueBblX 


naa (cMemannaH nii(lx])epenmia- 

AOJiepiiTOB ao 0JiHBHHC0Aep>Kamnx ao- 


uhh) 

JiepiITOB; 2) OT OJIHBHHOBbIX AO TpOK- 
TOJIHTOBbIX AOJiepHTOB 


MecTnaa b coBpe.\iennbix KaMe¬ 

Ot ra66po-AiiopiiTOB, ra66po, 6e30Jin- 


pax 

BHHOBblX AOJiepiITOB 3,0 nllKpHTOBbIX 
30JiepiIT0B 

rioji HOAHtMDepeHUH- 

npoTOAH(]x]5epenu.nau.nH b npoMe- 

ra66po-3iiopnTbi, KBapueBbie ra66po-30- 

poBannbie 

JKyTonubix 6oJiee rjiy6onnx Ka¬ 

jiepiiTbi, niiKpiiTOBbie AOJiepiiTbi h ra6- 


Mepax 

6po-30JiepiiTbi 


CMeuianHaH 3,ii(]xl)epenmiamia 

CJIOJKIIbie HHTP V3IIII TOTO >i<e COCTaBa 
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neTpOXHMHHeCKOM CpaBHeHHH C COCTaBOM STaJIOHa 
HeAu^epeHuapoBaHHoro Tpanna. C stoh tohkh 
3peHHH HHTpy3HH JiaOpaAopoBoro nopc|)HpHTa, 
HanpuMep, aojuxhh SbiTb OTHeceHbi k pa3pnfly 
'C.iafionpOTOflHC^epeHUHpOBaHHbLK H T. A- 

M. H. roAJieBCKHH (1958a) noAHepxHBaeT, hto 
H a ceBepo-3anaAeCn6npcxoH njiaTcjiopMbi He TOJibxo 
HHTpy3HBHbie, HO II 3Cj)<})y3HBHbie TpannbI OTJIHHa- 
iotch AaJieKO 3ameAmei"i AHi^epeHUHauHeH. Kan 
y>xe roBOpHJiocb Bbime, xajKAbin 113 nerapex Byjixa- 
HiinecKiix uhkjiob TpannoBoro MarMaTH3Ma Hann- 
HajiCH 6ojiee xhcjihmh 6a3ajibTaMii 11 3axaHHHBajiCH 
6ojiee OCHOBHbIMH AO nHKpiITOBbIX nopoA bxjiiohh- 
TejibHO (r oajicbcxhh, 1959J). Ha AHarpaMMe A. H. 
3aBapiiu,Koro HaMenaioTCH ABa rjiaBHbix pon Bex- 
TOpOB 3(|x|)y3HBHbIX TpaiHlOB. OAHH 3TO HOp- 
MajibHbieTpannbi(0>Q>—6), BTopoii — HeAOCbi- 
meHHbie Tpannbi (Q = h<(—6). M. H. roAJieBCxnii 
(19582) yKa3biBaeT, hto «HopMajibHbie Tpannbi xax 
B CBOefi 3(|xJ)y3HBH0H (JiaUHH (TOJieilTOBbie 11 acjnipo- 
Bbie 6a3ajibTbi), Tax 11 b HHTpy3HBH0i"i (Jiaumi 
(noiiKHJiootJiiiTOBbie AOJiepiiTbi) pe3xo AOMHHiipy- 
IOT B UeHTpaJIbHbIX H3CTHX CllSlipCXOH nJiaTC})OpMbI, 
ho Ha ee ceBepo-3anaAe 3c}xjiy3HBHbie npeACTaBHTe- 
.nn 3 toh Fpynnbi cocTaBJinioT jniuib oxojio 50% (11 
em,e MeHbine HHTpy3iu"i). OcTajibHbie 50% JiaB npeA- 
CTaBJieHbi HeAOCbimeHHbiMii njiarnocjiiipoBbiMH 11 
nojiHcjuipoBbiMii 6a3ajibTaMH. K HeAOCbimeHHbiM 
TpannaM othochtch ii raSSpo-AOJiepiiTbi 2 11 3-ro 
Uhxjiob Tpiiaca ( 6 ojiee ochobhoh njiamoxjia3, 60 - 
jiee MarHe3iiajibHbii"i ojihbhH ii Oojibinee xojninecT- 
bo TeMHOUBeTHbix MHHepajiOB)». Bojibiuoe pa3HOo6- 
pa3He JiaB b npeAejiax oahoto ByjixaHimecxoro 
mixjia, no MHeHino M. H. roAJieBCxoro (19582), 
«yxa3biBaeT Ha to, hto AHcj)(()epeHmiaii,HH b rjiyOiiH- 
hom MarMaTimecxoMOaccenHeHeycnejia 3aBepuiHTb- 
ch ao Hanajia H3 jiiihhhh... B BepxHiix nacTH.x Mar- 
MaTimecxoro pe3epByapa HaxanjniBajiHCb 6 ojiee 
jierKHe npoAyxTbi AncjxfiepeHUHamiH, a 6 ojiee th- 
>xejibie xoHHeHTpiipoBajiiiCb BHH3y» h TOJibxo b 
KOHpe mixjia 3 th HinxHiie nopmiii cnemiajiH3iipo- 
BaHHOii MarMbi H3 rjiydHHHbix onaroB nocTynajni 
Ha noBepxHOCTb. B xoHeHHbie >xe CTaAHii xa>KAoro 
UHXJia nOHBJIHIOTCH H HeTXO AH4 ) 4 )e P eHL l H PO BaHHble 
IIHTpy3IIII. KpHCTaJIJIH3amiOHHaH AHcM )e P eHI U Ia ‘ 
min c HBJieHHHMH rpaBHTaH.nn OTMeneHa h b Hexo- 
Topbix noxpoBax, HanpiiMep, b nHxpiiTOBbix Ana 6 a- 
3 ax (Kopobhxob, 1 948 x _2), ho name Bcero— b 
HHTpy 3 iiBH 0 ii cJiaHHii TpannoB. Ha AHarpaMMe A. H. 
3aBapiiuxoro ahh cjiadoAiicJxJiepeHmipoBaHHbix hh- 
Tpy3HH Tax>xe y>xe 3aMeTeH pa36poc BexTopoB. 
OcoSeHHO OTHeTJiiiBO pe3yjibTaTbi AHtJxjiepeHHHa- 
HHH TpannoBOH MarMbi cjnixcHpyxiTCH Ha AHar¬ 
paMMe A. H. 3aBapimxoro ajih nojmoAHcJxJiepeHHH- 
pOB3HHbIX HHTpy3HH. 

Kax y>xe roBopiuiocb Bbime, HanSojibiniiH Teope- 
THHecxHii 11 npaxTHHecxHii HHTepec npeACTaBJinioT 
AiicjxjiepeHmipoBaHHbie HHTpy3Hii opTonupoxceHO- 


Bbix ra66po-AOJiepiiTOB 1 Hopiuibcxoro HHTpy3HB- 
Horo xoMnjiexca (no Jlypbe 11 AP-, 1962) hjih npo- 
cto «HopiuibCxoro THna», HanOojiee npxo npoHBHB- 
hihxch b HopnjibCxoM paiiOHe. Hopiuibcxoe pyA- 
Hoe none npocTpaHCTBeHHO 11 reHeTiinecxn CBH3a- 
HO C HeCKOJlbXHMH HHTpy3HHMH AHCjxJiepeHHHpO- 
BaHHbix ra66po-AOJiepiiTOB BToporo TpnacoBoro 
nepnoAa ByjixaHH3Ma. OcHOBHan nepTa CTpyxTypbi 
pyAHoro nojin — Hajinniie nojioron njiaTcJiopMeH- 
hoh CHHXJiiiHajibHOH cxjiaAxn ceBepo-ceBepo-BO- 
CTOHHOrO npOCTIipaHHH, cjlOpMHpOBaHIie XOTOpOH 
no H. H. ypBaHpeBy (1958i) cbh 33 ho c no3AHei"i 
c()a30H repHHHCxoro oporeHHHecxoro HHXJia. IIht- 
py3HH AHcjxJiepeHUHpoBaHHbix ra66po-AOJiepHTOB, 
no MHeHino pHAa iiccjieAOBaTejiefi (YpBaHHeB, 
1958i; ToAHeBCxiiH, 1959i), odpa30Bajmcb ao cxjiaA- 
xoo6pa30BaHHH 2 , OAHaxo, xax 3aMenaeT H. C. 3oh- 
tob (1959), no pHAy npii3HaxoB ohh hbjihiotch oa- 

HOBpeMeHHblMH C HUM II SojIbLUaH HaCTb 113 HHX 06 - 
pa3yeT nojioro3ajieraioui,He HHTpy3Hii cjiohchoh 
cJiopMbi, BHeApiiBuniecH no nojiorHM Me>x(|)opMami- 
OHHblM TpeiHHHaM CpbIBa, COnpHH^eHHblM CO CXJiaA’ 
naTOCTbio. BHeApeHiie no TpemimaM cxajibiBaHHH, 
OnHTb-TaXH COnpHHCeHHbIM CO CXJiaAHaTOCTblO, 06 - 
ycjiOBiuio Aai"ixoo6pa3Hyro cjiopMy OTAejibHbix yna- 
ctxob 3 THX Teji (HHTpy 3 HH Hopiuibcx II). He Me- 
Hee Ba>XHbiM 3JieMeHT0M CTpyxTypbi pyAHoro nojin 
hbjihiotch nocjieHHTpy3HBHbie pa3JiOMbi, napaji- 
jiejibHbie och cxjiaAxn (c 6 poc MeABe>xbero pynbH, 
ropbi PyAHofl), ho 3ajio>xeHHe hx, no-BiiAHMOMy, 
OAHOBpeMeHHO c o6pa30BaHiieM cxjiaAnaTOCTH (3 oh- 
TOB, 1959) II OHH MOrjIH CJiy>XHTb nOABOAHIHHMH 
xaHajiaMH ahh pyAOHOCHbix raSdpo-AOJiepiiTOB. 
Ha 3 to yxa3biBaeT TecHan npocTpaHCTBeHHan CBH3b 
nocjieAHiix c chctcmoh pa3Ji0M0B ceBepo-ceBepo- 
BOCTOHHoro npocTiipaHHH. BnocjieACTBHH nponc- 
XOAHT JIHUIb OMOJlOHCeHIie 3THX pa3JI0M0B h c 6 po- 
coBbie nepeMeipeHUH Ojioxob nopoA- CpeAHiie coc- 
T3BbI HHTpy3HH HopiIJIbCXOTO THna (HCXJIIOH3H TH 6 - 

piiAHbie nopoAbi), no M. H. roAJieBCxoMy (1958a), 
6 jih 3 xh Ha AHarpaMMe A. H. 3aBapimxoro x tohiom 
HeAOCbiineHHbix TpannoB, ho wnnunaioTCH o 6 hhho 
h eAOCTaTXOM iHejioneH h 6ojiee bhcoxiim coAep- 
HOHIieM aHOpTHTOBOH H3BeCTH, OTHOCHTeJIbHO Bbl- 
coxoe C0Aep>xaHiie xpoMa h HH3xoe no cpaBHeHiie 
c ApyniMH TpannaMH C0Aep>xaHHe THTaHa yxa3bi- 
BaeT Ha poactbo sthx HHTpy3iiii cxopee c rnnep6a- 
3HTaMH, neM c o6biHHbiMH TpannaMH». M. H. Toa- 
jieBCXHH (1958i) CHHTaeT, hto ahh Bcefi rpynnta 
3THX HHTpy3HH XapaXTepHO aCHMMeTpHHHO-CJIOHC- 


1 B STofi pa6oTe npiiHSTa TepMHHOJioniH. npeAJiojKeHHaa 
M. JI. Jlypbe (1955). 

2 H. H. ypBaHueB (1960) CHHTaeT, no ao Havana nJiaT- 

(J)OpMeHHOft CKJiaATaTOCTH BHeUpiiJIHCb HHTpy3HH HopHJIbCKl, 
ropbi MepHoft h HMaHrAHHCKaa (cbiBepMimcKaa cj)a3a bvji- 
K3HH3Ma), Apyraa qacTb nHTpy3nft — ropbi 3y6 h HaKoxo- 
30Bci<aa BHeApiunicb nocjie cKJiaAHaTocTii (aaHCKaa <J>a3a Byji- 
K3HH3Ma). 
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Toe CTpoeHiie c nocTeneHHbiM yMeHbineHHeM xojih- 
necTBa ojiHBHHa ot nHKpHTOBbix raddpo-AOJiepiiTOB 
AO 6e30JIHBHH0BbIX nOpOA B BepXHHX HaCTHX pa3- 
pe3a, o6ycjiOBJieHHoe «xpncTajiJiH3aHHOHHOH ahc]> 
cJiepeHUHamieH b coqeTaHim c rpaBHTamieii, jihx- 
Bamieii cyjibtfiHAHoro pacnjiaBa h accHMHJiHUHeil 
BMemaromux nopoA». Oh AaeT odmyio cxeMy pa3- 
AejieHHH HHTpy3Hii Ha ropH30HTbi (nepexoAbi Me®- 
Ay hhmh dojibiueii nacTbio nocTeneHHbie): A — 

BepXHHe K0HT3MHHaTbi; B - KHCJIbie II CpeAHIie 

nifipiiAHbienopoAbi h Ana6a3-nerMaTHTbi;B—XBapu- 
coAepjKamne nopoAbi rpynnbi raddpo 11 HopiiTa; 
T — ojiHBHHOBbie ra66po-AHa6a3bi n raddpo-HO- 
pHTbi; JX — niiKpiiTOBbie ra66po-AHa6a3bi; E — 
HH>KHIie T3KCHT0Bbie KOHT3MHHaTbI. KOHKpeTHbie 
pa3pe3bi rjiaBHeiiniHx HHTpy3Hii 3 npiiBOAHTCH b 
T a6ji. 3. OTHOmeHHe FeO:MgO B03pacTaeT b pa3- 
pe3e HHTpy3HH ot nHKpHTOBbix k XBapucoAepma- 
ih,hm nopoAaM. OpaxmiOHHaH xpiiCTajuiimauiiH 
npiiBOAHT k 33K0H0MepH0My yBejiiiHeHiiio OTHorne- 
hhh FeO'.MgO b (JjeMHnecKHX MHHepajiax. JleTajib- 
Hoe MHHepajionmecKoe imyneHiie npiiBOAHT M. H. 
ToA-neBCKoro (1959i) k BbiBOAy, hto «peaxu,iiOHHbm 
pHA, nocTpoeHHbiii ahh TpannoB CndHpcxofi njiaT- 
(|)OpMbI B. C. CofiOJieBbIM (1936), A-™ HOpHJIbCXHX 
HHTpy3HH CHJIbHO yCJIO>XHHeTCH». 

Kax H3BeCTH0, TeOpiIH KpHCTaJIJIH3aUHOHHOH 
Ancji^epeHUHamiH eui,e dojiee neTBepTH Bexa Ha3aA 
6biJia ycneuiHO npmweHeHa B. C. CodojieBbiM (1936) 

A. TH OdbHCHeHHH npOHCXOJKAeHHH Bcero MHOTOOfi- 
pa3HH TpannoB Cudupcxoii njiaTcJiopMbi. Corjiacno 

B. C. CodojieBy, «An4x|)epeHHHaii,HH TpannoBon iwar- 
Mbi HAeT no AByM jihhhhm, pa3AeJieHiie xoTopbix Ha- 
HHHaeTCH HHOTAa na oneHb paHHeii CTaAHii». Flep- 
Ban jihhhh —«HopMajibHaH», npiiBOAflmaji K khc 
JibiM npoAyxTaM rpaHHTOBoro cocTaBa, npeACTaBJin- 
eT noAaBJiaiom.ee dojibimiHCTBO TpannoBbix nopoA 
njianJxjpMbi. Brapan jihhhh meJiOHHbix AepiiBaTOB 
cpaBHiuejibHO Majio pacnpocTpaHeHa ii 3Aecb He 
paccMaTpiiBaeTCH. KpncTajuiH3auiiOHHaH AHcJ)({)e- 
peHmiau,HH nopoA «H0pMajibH0i“i» jihhhh B03Hiixa- 
ct b xoAe xpncTajiJiH3amm TpannoBOH MarMbi, xo- 
Topan pacnaAaeTCH Ha Hecxojibxo CTaAHH. ITep- 
Ban CTaAHH xpncTajiJiH3amm — npoTOxpHCTajuin- 
3au,HH — BbinaAeHiie ochobhoto njiarnoxjia3a n Mar- 
He3HajibHoro ojiHBHHa b ycjiOBHHx bhcoxhx TeMne- 
paTyp ii CBofioAbi nepeABHjxeHHH b pacnjiaBe. FIpn 


3 Bbiiay cJia6oi'i iisynenHOCTii TunoBofi pa3pe3 Tajmax- 
ckoh nHTpy3iiii 3flecb He npiiBoaiiTCH, ho n3BecTH0 (EropoB 
ii CyxaHOBa, 1963), hto Tun ee HBJiHeTcn «HopiiJibcniiM», c no- 
HBJieHiiew TpoKTOJinTOBbix ra66po-AOJiepiiTOB ll ojiiibiihiitob. 
no3iimiH iiHTpy3iiii b CTpaTiirpa<}>iiHecKOM pa3pe3e — HacTim- 
ho MexcAy TyHryccKoii cepiieii ii JiaBOBofi TOJimeii, nacTimHO 
c norpyjKemieM noA nopoAbi TyHryccKoii cepmi. J\o oahoh Tpe- 
tii Bcex opyfleHeJibix nopoA npiixoAiiTcn Ha BMemaioimi e no- 
poAbi (AjiaAbiiiiKiiH, 1962). OTMenaeTcn iiHTeHCiiBHan ao- ii 
nocJieiiHTpy3iiBHaa TeKTOHiiKa ii BbinaAeHiie b HeKOTopbix 
wecTax H3 pa3pe3a Bepxniix AiH}x}>epeHmiaTOB (EropoB ii 
Cyxa«OBa, 1963). 


rpaBHTamiOHHOM cxonjieHini npoTOBbiAeJieHiiii no- 
jiynaeTCH rpynna npoTOodorameHHbix nopoA- Bo 
BpeMH BTOpOH CTaAHH XpHCTajIJIH3aiI,HH (OCHOBHOH) 
3aTBepAeBaeT dojibman xacTb pacnjiaBa. B runa- 
6nccajibHbix ycjiOBHHx npii dbiCTpofi xpiiCTajiJiH3a- 
H.HH B03HHX3IOT nOpOAbl C nOHXHJIOOfJlHTOBOH CTpyX- 
Typofl h npucyTCTBiieM nopcjmpoBHAHbix Bxpan- 
jieHHHXOB. TpeTbH . CTaAHH —XpiICTajIJIH3amiH oc- 
TaTOHHoro pacnjiaBa, odorameHHoro jierxonjiaB- 
khmh KOMnoHeHTaMH H JieTyqiiMH. PacnjiaB JIIl6o 
xpiiCTajuiH3yeTCH Ha MecTe (b Me30CTa3iice), jih6o 
OTA eJineTCH 11 AaeT ocodyio JierxonjiaBxyio MarMy. 
B 3Ty CTaAHio B03HiixaioT Anada3-nerMaTHTbi. Kpn- 
CTajiJiH3amiH nerMaTHTOBoro ocTaTxa pa3diiBaeTCH 
na ABe cJ)a3bi:'nepBaH cjia3a (TpeTbH CTaAHH), xorAa 
xpHCTajuiH3auHH HAeT H3 HacTonmero pacnjiaBa c 
BbiAeJieHiieM Tex >xe MimepajiOB, hto h b npeAbiAy- 
meM nepHOAe, ho Hecxojibxo hhoto cocTaBa, 11 bto- 
pan cjia3a (qeTBepTan CTaAHH xpncTajuiH3amiH), 
xorAa BOAbi 11 Apyrux JieTynux KOMnoHeHTOB Ha- 
ctojibxo mhoto, hto 3T0 y>xe He pacnjiaB, a (Jijiioha- 
Han cjia3a, 113 xoTopoii bhagjihiotch cneuii(|)HHecxHe 
MiiHepajibi. TpeTbH CTaAHH npoAOJuxiiTeJibHa no 
BpeMeHH 11 HMeeT Asa napajuiejibHbix pnAa TBep- 
AblX paCTBOpOB. CoCTaB TBepAbIX (|)a3, BblAeJIHIO- 
milXCH 3AeCb, pe3X0 H3MeHHeTCH, «AOXOAH nOHTH 
AO xpaHHHX JierxonjiaBxnx qjieHOB, h xpiiCTajuin- 
3au,HH 3 thx MiiHepajiOB 3Aecb b ochobhom 3axaH- 
HHBaeTCH». MarMa npoMmxyTOHHOH TpeTbeii CTa¬ 
AHH OTAeJineTCH Ha rjiydHHe, 11 MO>xeT AaBaTb 3Ha- 
HHTejibHbie no pa3Mepy Tejia b OTJHinne ot TiinHH- 
Hbix AHa6a3-nerMaTHTOB, npeACTaBJiniomux Meji- 
xne Tejia. B nHTyro CTaAHio—THmiHHyio niApo- 
TepMajibHyio cj)a3y — nepepadaTbiBaroTCH paHee 06 - 
pa30BaBmnecH nopoAbi, b ocodeHHOCTH AHada3-ner- 
m aTHTbi, c o6pa30BaHiieM aBTOMeTaMopcjumecxiix 
nopoA- «XapaxTepHOi"i HepTOii TpannoBoro xoMnjiex- 
ca HBJineTCH xpiicTajiJiii3aHH0HHaH AHtJxiiepeHUHa- 
UHH Taxoro Tima, hto H3MeHeHiie cocTaBa HAeT rjiaB- 
HblM 0dpa30M no JIHHHH H3MeHeHHH ijieMHHeCXHX 
MiiHepajiOB, non™ He 3aTpaniBaH cocTaB njiarHO- 
xjia3a 11 xHCJiOTHOCTb nopoA» (CodojieB, 1936). 
HHAiixaTopoM npopecca AHc^^epeHUHamiii 3Aecb 
HBJineTCH OTHOmeHHe FeO : MgO (JieMHqecxnx mii- 
iiepajiOB TpannoB, xorapoe 3ax0H0MepH0 B03pacTa- 
eT ot nepnoAa np0T0xpiiCTajuiH3aii,HH x ee 3aBep- 
meHHio (xojiimecTBO >xejie3a B03pacTaeT othoch- 
TejibHO xojiimecTBa m arHHH cJieMimecxnx MHHepa- 
jiob) h AaeT B03M0>KH0CTb onpeAejieHHH MecTa no- 
poAbi 6a3ajibTOBoro cocTaBa b reHeTHnecxoM pnAy. 

B. C. CodojieBbiM (1936) BnepBbie neTporpacjm- 
necxii H3yqeHbi nHxpiiTOBbiii h ninepcTeHOBbiii Ana- 
6a3bi H3 Hopmibcxa, oraeceHHbie hm k Timy npo- 
TOodorameHHbix nopoA- ZJjih sthx nopoA B. C. Co- 
dojieB npiiBOAHT cooTBeTCTByromne napareHeTH- 
qecxne cxeMbi, npimeM b oahoh H3 hhx BnepBbie 
AJifl cnfinpcxiix TpannoB (^iirypupyeT cydxajibmie- 
Bbifi numoHHT-nHpoxceH Bajin. 



T a 6 ji h li. a 3 

Cnojuiasi Ta6JiHi;a neTporpaiJnmecKoro cocTaBa h cTpoeiinsi AMijHjiepeimMpOBaMiibix HHTpy3Hii opTonapoKcenonoro ra66po-flHa6a3a 

(no ro^JieBCKOiMy, 1959 ) 
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HidpHA/ibie no- 
poAbi C KCeHO- 
JIHTaMH KpOB- 
JIH 

Kucjibie rn6pHAHbie no- 
pOAbl C KCeHOJIHTaMIi 
KpOBJIH 

40 

KpOBJIH CMbITa 


KOHTaMHHHpOBaHHbie 
KBapueBbie A»opnTbi 

8,8 

| 

He H3y'ieHbi 


B 

JIio6oe 
(b nerMa- 
THTaX 
>2) 

Bepxune Tai<cnTOBbie 
ra66po-Ana6a3bi, ni6- 
piiilHbie nopo^bi h ah- 
a6a3-nerMaTiiTbi 

4,67 


A»a6a30Bbie rnfipn^Hbie 
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MaTIITbl 




KucJiaa riigpH^Haa (rpa- 
HiiTOBan) nopo^a 

28,1 

B 

1—2 

ra66po-flnopnTbi n ra6- 
6po 

ra66po-ana6a3bi co cno- 
paflimecKii.M ojiiibh- 
HOM 

21,48 

3,53 

ra66po-A»opiiTbi 

TIOHKHJlOOcjlHTO- 
Bbie 6e30JiiiBii- 
HOBbie ra66po- 
II HOpiIT-^II- 
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ra66po-AHa6a3bi co cno- 
paAiiqecKHM ojihbh- 
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32 
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npn3MaTimecKHO(j)H- 
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15 

18 
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31,4 
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BHHOBbie ra6- 
6po-Ana6a3bi 
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23,16 

OcjlUTOBbie OJIIIBHHOBbie 
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62,8 
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70 

A 

<0,75 
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49 
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TOBblX, TaKCHTOBbIX II 
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29,2 
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miKpHTOBblX, 
TaKCHTOBbIX H 

OJI HBHHOBbIX 

ra66po- h ho- 
piiT-Aiia6a30B 

30 


0,75—2 
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3bl 

13,99 

TaKCHTOBble H KOHTaiv- 
TOBbie ra66po-^iia6a- 
3bl 

8 

TaKCHTOBble H KOH- 
TaKTOBbie ra66po- 
Aiia6a3bi 

13 
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Kan OTMeqaeT M. H. roaJieBCKHH (1959i), yc- 
jiojKHemie BbimenpiiBeaeHHOH cxeMbi npouBJiaeTCH 
B HopiIJlbCKIIX IIHTpy3IIHX, rJiaBHbIM o6pa30M B 
napajuiejiii3Me KpncTajiJin3amm doraToro n dea- 
Horo KajibpneM mipoKceHOB BHyTpii rpynnbi mi- 
poKceHOB b HanajibHbie CTaaim KpncTajiJin3amm. 
B MarHe3Ha;ibHbix nopoaax 3T0 HopMajibHbifi nii- 
JKOHIIT II 6pOH3IIT, a B dOJiee >KeJie3IICTbIX — HOp- 
MajibHbiii ii cydKajibmieBbiii niDKOHHTbi. 

IIccjieflOBaHiiHMii TpannoBbix iiHTpy3HH noc- 
Jieamix JieT noaTBepJKaeHO npiicyTCTBiie Ha Cii- 
6npcitoii njiaTcjiopMe asyx tiiiiob KpncTajiJi 113 a 11 . 11 - 
ohhoh flii4)(|)epeHmiauiiii. Oaim 113 hiix (Haiidojiee 
pacnpocTpaHeHHbift), 0 KOTopoM niicaji B. C. Co- 
dojieB (1936), c OTHOCiiTejibHbiM odoramemieM )Kejie- 
30M OCTaTOHHOH 6a3aJIbTOBOH JKIiaKOCTII no CpaB- 
HeHiiio c MarHiieM, npn OTcyTCTBim adcojnoTHoro 
HaKonjieHiiH >Kejie3a. BTopofi — CKaeprapacKiiii 
Tim, xopouio H3yHeHHbiH BarepoM 11 fliipoM Ha npn- 
Mepe CKaeprapACKOH iiHTpy3iiii (Wager, Deer, 
1939), xapaKTepii3yeTCH adcojnoTHbiM Haxonjie- 
HiieM >Kejie3a b npopecce flii^xJiepeHmiamiii, BnjiOTb 
ao o6pa30BaHHH cjiepporaddpo. K 3T0My Timy Ha 
CiidupCKOH njiaTcjiopMe othochtch AjiaMfl>KaxcKan 
HHTpy3ii5i b daccelme Biijhoh (MacafiTiic, 1958), 
AHaKiiTCKaH HHTpy3ii5i no HiDKHeii TyHrycKe (Pe- 
Bepaarro, 1963), KupHica-Tac Ha TaflMbipe (Pa- 
bhh h Maflica, 1956) 11 Tpannbi AHrapcicoro Tima 
(CodojieB, 1936). Hto KacaeTCH fliKjxJjepeHmipoBaH- 
Hbix IIHTpy3HH HopIIJlbCKOTO Tima, TO B HaHaJIbHblH 
nepnoa iix KpHCTajiJiii3amiii «npoiicxoaiiT adco- 
jiioTHoe odoramemie He TOJibico MarHiieM, ho ii *e- 
jie30M no cpaBHeHiiio c iicxo^hoh >KiiaKOCTbio» 

■ (ro^JieBCKHH, 1959i). B npopecce >Ke aaJibHeiiiueH 
KpHCTajiJiH3amni adcojnoTHoe coaepJKamie 11 Mar- 
hhh ii >Kejie3a yMeHbinaeTCH, ho Tax icaic nepBbin 
ySbiBaeT dbiCTpee BToporo, to nponcxoaiiT B03pa- 
CTaHiie OTHOuieHiiH FeO: MgO. AHajioriiHHoe ad- 
cojuoTHoe odoramemie mejie30M npoTOodorameH- 
Hbix TpannoBbix nopoa He peaKOCTb 11 Hadjnoaa- 
eTCH, HanpiiMep, b iiHTpy3HHx IlHCH3Ba h SjiecjiaHTC- 
Xea (KZbKHan AcjipHKa) 11 pane apyriix. 

Ho nocjieaHero BpeMemi ocTaBajiocb HencHbiM: 
hto npiiBoaiiT 6a3ajibTOByio MarMy k «Bbidopy» toto 
mm HHoro nyTii KpiiCTajiJiii3auHH. Odcymaemno 
stoto Bonpoca nocBHureHa ofimupHan JiiiTepaTypa. 
BbiCKa3biBajniCb, b HacraocTii, MHemm 0 3aBiicn- 
moctii HanpaBJieHiiH ai4>4) e peHmiamni 0T 4 )0 P MbI 


HHTpy3iiii (SaBapac, 1950), ot cocTaBa MarMbi 11 
HajiiiHim b Heft JieTymix KOMnoHeHTOB (Bowen, 
1947, roaJieBCKiift, 1959i) 11 t. a- 

Mbi nojiaraeM, hto ocodo Ba>KHbiMii cfiaKTopaMii 
3aeCb HBJI5IIOTCH, C OaHOH CTOpOHbl, OdlH.aH TeKTO- 
HiinecKaH odcTaHOBica, b ycjiOBimx KOTOpofl Hami- 
HaioTCH KpiiCTajiJiH3amiH 11 aaJibHenmee rjiopMH- 
pOBaHIie IIHTpy3IIII, II, C apyrOH CTOpOHbl, yCJlOBHH 
rJiydllHHOCTII, B KOTOpbIX IiaeT KpiICTaJIJIH3amiH. 

OTMenaeMoe M. H. roaJieBCKHM (1959i) yc- 
jio>KHeHiie cxeMbi KpiiCTajiJiii3amiOHHOH aHcjKjie- 
peHmiamm AJ\H HopiIJlbCKIIX HHTpy3HH B03M0HCH0 
ii BCJieacTBiie napajuiejibHoro aeiiCTBim apyrux 
TimoB MarMaTHHecKOii an4 5 4 )e P eHU ' liaI P IIi ( n aiic} 3 ' 
4iy3iiOHHOH 11 rpaBiiTamiOHHon), KOTOpbie nepemic- 
jihji JX- n. TpiiropbeB (1946), ho ouemiTb CTeneHb 
TaKOTO BJIHHHHH nOKa TpyaHO. KpOMe cjipaKUHOH- 
Hoii KpHCTajiJiii3amm, Handojiee Beponrao, no-Bii- 
aiiMOMy, npOHBJieHiie MOJieKyjiorpaBiiTamiOHHoro 
Tima aiicJxJiepeHmiamm (no TpiiropbeBy, 1946), 
KOTopbifi npiiBoaiiT k «KOHHeHTpaHiiH HaTpa n KpeM- 
He3eMa b BepxHiix nacTHx MarMaTimecKiix pe3ep- 
ByapoB». 

Bojibman nacTb iiccjieaoBaTejieii HopiiJibCKiix 
pyaOHOCHbIX IIHTpy3IIH npiimjia K BbIBOay, hto 
KpiiCTajiJiii3ami0HHa5i an4 5 4 )e P eH m iaI1 ' !151 warMbi b 
coneTaHim c rpaBiiTamieft HanimaeTCH em,e b adiic- 
cajibHbix ycjiOBimx, ho b ochobhom iiaeT Ha MecTe 
CTaHOBJiemiH HHTpy3iiH, neM 11 odbucHneTCH 3aKO- 
HOMepHoe odeaHeHiie ojihbhhom ot hidkhiix an^* 
cjiepeHmiaTOB k BepxHiiM. T. B. PoroBep (1959) bh- 
CKa3aji yde>KaeHiie, hto a-nn HHTpy3im HopmibCK I 
Hy>KHO aonycTHTb MHorocj)a3Hoe BHeapeHiie, t. e. 
ancjuJiepeHmiamiio, meamyio b aduccajibHbix ycjio- 
BIIHX, II cjiaKTHHeCKII IICKJHOHIITb BJIIIHHIie aH^ 6 " 
peHUiiamni KaK rjiaBHoro cjiaKTOpa b odtHCHeHim 
CTpaTiiijiiimipoBaHHoro CTpoeHim b KaMepe HHTpy- 
31111 . no ocodeHHOCTHM CTpoeHim bch rpynna py- 
aoHOCHbix HHTpy3iiH HopiiJibCKoro paHOHa pa3dn- 
BaeTCH Ha asa Tima (cm. Tadji. 3)— Tim iiHTpy3ini 
HopmibCK I 11 ropbi 3yd. M. H. roaJieBCKHH (1959i) 
noJiaraeT, hto nepra otjihhhh sthx asyx TimoB 
BbI3BaHbI npOHBJieHIieM IIHTeHCIIBHOH aCCHMIIJIH- 
mm BMeiH,aiOHI,HX rJIIIHIICTbIX nopoa HHTpy3IieH 
ropbi 3yd (HOpiiTbi 3aecb nepecbiureHbi rjumoie- 
mom). necTpOTa pa3pe3a iiHTpy3ini ropbi 3yd hbh- 
jiacb OTpa>KeHiieM sthx «HepaBHOBecHbix ycjiOBim 
KpHCTajIJIH3aUHH». 



HacTb II 


nETPOAOHM MHTPY3MM HOPMAbCK I 


r ji a e a 1 

KPATKAH TEOAOrMHECKAH XAPAKTEPMCTMKA 
MHTPY3MM HOPMAbCK I 


MecTopojKAeHiie HopiuibCK I pacnojiaraeTCH 
Ha ceBepo-BOCTOHHOM KpbiJie Hajro>KeHHOH 6paxn- 
ciiHKJiiiHajHi HopiiJibCKoro njiaTO, coBnaAaiomero 
B 3T0H HaCTII C 3anaAHbIM KpblJIOM XaHTaHCKO-Pbl6- 
HHHCKOrO nOflHHTIIH. I lHTpy3H5I npeACTaBJiaeT co- 
6oh CBoeo6pa3Hyio b ochobhom njiacTOByro 3ajie>Kb, 
nojioro cexyiuyio BMemaromiie nopoAbi acboh3, 
nepMii ii Tpiiaca 11 norpy>Kaioiu,yioc5i k ioro-3anaAy 
no a nopoAbi JiaBOBOH tojiiu,ii. PIopoAbi TyHryccKOH 
CBiiTbi nojioro naAaioT k ioro-3anaAy (6— 18°). Ce- 
BepHan nacTb HHTpy3iiii BHeApiuiacb Me>KAy TyH¬ 
ryccKOH cbiitoh ii acJxJiysiiBHOH TOJiipeii Tpiiaca b 
nojiocTb, k TOMy BpeMeHii y*e 33HHTyio oahiim H3 
chjijiob JiaSpaAopoBoro nopcfnipirra (rnecTan 3a- 
jie>Kb). KD>KHee OHa JiejKiiT HenocpeACTBeHHO Ha 
ocaAOHHbix nopoAax ii JiaBax nepMii. Odmefi koh- 
(JuirypamieH b njiaHe HHTpy3ii5i HecKOJibKO Hano- 
MiiHaeT 6yKBy S, pa3AejuiHCb Ha ceBepe Ha ABe BeT- 
bii. lOxtHoe npoAOJi>KeHiie, no reocj)ii3iiHecKHM AaH- 
HbiM (KacaTKiiH, 1958), b KOHue kohuob CMbiKaercn 
c KpyTonaAaiou;eH HHTpy3HBHOH MarHiiTHOH 30hoh 
b MecTe CTbixa MarHiiTHOH aHOMajibHofi nojiocbi c 
rpaBHTamiOHHOH. 3Aecb KpyTonaAaiomaji iiHTpy- 
3HBH an MarHiiTHan 30Ha nepexoAHT b nojioronaAa- 
romyio, «cooTBeTCTByiomyio pacnojio»ceHiiio nojio- 
ro3ajieraiou;ero unipOKoro njiacTOo6pa3Horo Tejia 
HopiiJibCKofi iiHTpy3iin». II. H. KacaTKiiH nojiara- 
eT, hto no ciiCTeMe KpyTonaAaioui,iix pa3JiOMOB, 
pacnnipmomHXCH KHH3y, MarMa BHeApiuiacb BBepx, 
ho «He CMorjia npo6iiTb 1000-MeTpoBbiii 3c|3cj3y3iiB- 
HbiS noKpoB, 3anojiHiiJia ciiCTeMy pa3JiOMOB ii 06- 
pa30Bajia A-niiHHyio, BbiAep>KaHHyio no npocTiipa- 
hhio 30-KHJiOMeTpoByio 30Hy HHTpy3iiBHbix o6pa- 
30B3HIIH, KOTopan nojiyniuia CBoe npKoe OTofipa- 
>KeHiie Ha. aHOMajibHOM MarHiiTHOM nojie Kan chc- 
TeMa BepTHKaJIbHbIX MarHIiTHbIX TeJI». 

B ceBepHon nacTii iiHTpy3iin b pa3pe3e imeeT 
KopbiTOo6pa3Hyio cJiopMy (cjjur. 1), noAoCHO HeKO- 


TopbiM ApyniM xoHOJiiiTaM HopiiJibCKoro panoHa 
(roA^ieBCKiin, 1959i). KojiefiaHiiH moih,hoctii iiht- 
py3im, ecjin He cniiTaTb MeCTa BbiKJiHHiiBaHiin ee 
b KpaeBbix (fiopTOBbix) KpyTbix ceKymiix nacTHX, 
CBH3aHbI C HepOBHOCTHMII AHa II BbinaxiiBaHiieM 
eio noACTiiJiaiomiix nopoA, b OTjniHiie ot coBep- 
UieHHO pOBHOH KpOBJIII. 

B ceBepHon nacTii MecTopoKACHim HMeeTCH H30- 
jiiipoBaHHbin apoAiipoBaHHbiS MacciiB ra66po-AO- 
JiepiiTOB, II3BeCTHbIH KaK «CeBepHbIH MbIC TOpbl PyA' 
hoh» (cjuir. 2). 3Ta nacTb OTAejieHa ot ochobhoh hht- 
py3im ocaAOHHbiMii nopOAaMii TyHryccKOH cbiith 
b pe3yjibTaTe neperiiSa AHa HHTpy3ini ii nocjieAyio- 
mefi 3po3iiii. ra66po-AOJiepiiTbi 3Aecb naAaioT Ha 
ceBepo-BOCTOK. T. B. PoroBep (1959) OTMenaeT, hto 
HenpaBiiJibHbie onepTaHiin HHTpy3iiii b njiaHe (oco- 
6eHHO b ceBepHon nacTii) ofiycjiOBJieHbi «BJiiiHHiieM 
nOCTIIHTpy3IIBHbIX cSpOCOB II HepOBHOCTefl 3p03H- 
OHHoro cpe3a». B ceBepHon nacTH HHTpy3iiH nocTe- 
neHHO BbiKJiiiHiiBaeTCH ot 6opTOB k cepeAHHe, hto 
npiiBOAHT k neTKOBHAHOMy pa3pe3y, bto BpeMH KaK 
B KDJKHOH HaCTII BCJieACTBIie yMeHbLUeHIIH MOIH.HOCTII 
k 3anaAy HHTpy3H5i b pa3pe3e npeACTaBJineT nojio- 
ronaAaiou;yio KJiiiHOo6pa3Hyio njiacTOByro 3 ajie>Kb 
(cm. cjjur. 1). KaK mojkho BiiACTb Ha cfinr. 1, b6jiii3ii 
3anaAHoro ii BOCTOHHoro SopTOB HHTpy3iiH HMeeT 
OTAeJibHbie yTOJiipeHHH. rioAofiHbie *e yTOJimeHim 
OTMeneHbi ii b MepiiAHOHajibHOM pa3pe3e. Pjiydo- 
khh MyjibAOo6pa3Hbin nporiiS b noHBe nojiynaeT- 
CH B BOCTOHHOH HaCTII HHTpy3IIH B MeCTe II3MeHe- 
hiih HanpaBJieHim ot MepiiAHOHajibHoro k ioro-3a 
naAHOMy (cjiiir. 3). Kan OTMenaeT T. B. PoroBep 
(1959), «3tot ynacTOK HHTpy3ini c noBepxHOCTbio 
AHa, MeHmoipencji ot nojioro- ao npyTOceKyluen 
OTMenaeT co6oh, KpoMe toto, h nepexoA iiHTpy3ini 
H3 6ojiee HH3KHX CTpaTiirpa^iiHecKiix ropii30HTOB 
Ha lore, iokhmii hbji5iiotc5i 3Aecb cjioii TyHryccKOH 
CBiiTbi, b JiejKamiie HaA hiimii Hii>KHiie ropii3QHTbi 
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tf>nr. 1. CoBMemeHHbie umpoTHwe p;i3pe3H nepe3 HHTpy3mo Hopiwbcic I 11 ee cxeMaTimecKiift ruiaii (no PoroBepy, 1959) 


3(f)(|)y3IIBH0II CBIITbl, BMeiH,aiOmHe HHTpy3HK) Ha BCeM 
npoTHJKeHini BnjiOTb.no eeceBepHbix rpaHim». Bnojib 
ceBepHofl nacTii HHTpy3HH no peHTpy npoTuriiBa- 
eTCH nojioca ee MHHiiMajibHbix MOin,HOCTeii, K»KHee 
3Ta nojioca CMeipaeTCH k 3ananH0My dopTy. 

IlHTpy3iiH HopujibCK I HeTKO AwJxJjepeHmipo- 
BaHa Ha Been ee njiomann, 3a HCKJiiOHeHiieM HacTeii 
BbiKJiHHHBaHHH. Ha 30HajibH0e pacnpenejieHiie ahc})- 
cJiepeHmiaTOB b HHTpy3iin odparaji BHiiMaHiie B. C. 
jl,0MapeB. BnocjiencTBHH B. K. KoTyjibCKiiii naJi 
cxeMy pa3pe3a HHTpy3iin (cBepxy bhh3): BepxHiie 
TaKCHTOBbie raddpo-Aiiada3bi, nerMaTHTOBbie rad- 
dpo-nnada3bi h raddpo-AiiopiiTbi, ojuiBiiHOBbie, ojiii- 
BHHOBO-dllOTHTOBbie, nilKpiITOBbie, TaKCHTOBbie II 
KOHTaKTOBbie raddpo-Aiiada3bi. 3to neJieHiie npii- 
hhto h BceMii nocjieAyromiiMii iiccjieAOBaTejiHMH 
(r oajicbckhh, 1959i ; PoroBep, 1959 ii np-)- Cob- 
peMeHHan cxeMa BbineJieHini AncjxjiepeHmiaTOB ajih 
puna HHTpy3Hii, b tom Hiicjie ii HopiuibCK I, npen- 
CTaBJieHa Ha Tadji. 3. MaKCHMajibHyio MOiiiHOCTb 
cpenii niicjxjiepeHUHaTOB HMeeT ojiiiBiiHOBbiH rad- 
po-nojiepiiT. 

OTMenajiocb, hto HecMOTpn Ha dojiee dbiCTpoe 
oxjiajKneHiie KpaeBbix nacTeii HHTpy3iin ctckjio- 
BaTbix KopoK b ee SHAOKOHTaKTax He odpa3yeTCH. 
T. B. PoroBep (1959) bhaht npiiniiHy 3Toro b «luii- 
pOKO pa3BHTbix npopeccax nepenjiaBJieHim y koh- 


T3KT0B». Oh nOAHepKHBaeT THIQKe, HTO B 30He Bepx- 
Hero 3HA0K0HT3KTa HHTpy3HH BblAeJIHIOTCH nOpO- 
Abi, aHajioniHHbie no cocTaBy ii CTpyKType Tai<- 
ciiTOBOMy ii KOHTaKTOBOMy raddpo-AOJiepiiTaM hii- 
30B HHTpy3HH, H CHHTaeT, HTO OH II HBJIHIOTCH npO- 
AyKTaMii nepenjiaBJieHim n nepepadoTKii JiaB Tpn- 
aca, pacnojiaraiomiixcH b KpoBJie. npii stom mii- 
HepajioniHecKHii n xiiMiiHecKiiH cocTaBbi nopon 
BepxHero 3HA0K0HTai<Ta aHajiomiHHbi TaKOBbiM 
HIDKHHX TaKCIITOBblX II K0HT3KT0BbIX raddpO-AO- 
jiepiiTOB. B to >Ke BpeMH «OTAejibHbie ynacTKii Bepx¬ 
Hero TaKCHTOBoro raddpo-Aiiada3a MoryT dbiTb 
Ha3BaHbI rildpiIAHblMH nOpOAaMII, HaCTOJIbKO II3- 
MeHHeTCH HX BeiH,eCTBeHHblil COCTaB BCJieACTBIie 
acciiMiiJiHUHH)) (PoroBep, 1959). rndpiiAHbie no- 
poAbi pacnojiaraioTCH Ha 3HaHiiTejibH0ii njiomaAH 
TaioKe Han raddpo-AiiopiiTaMii ii npeACTaBJie- 
Hbl UeMeHTOM SpynTHBHOH dpeKHHH OCaAOHHbIX 

nopon. 

npeACTaBJineT 3HaHHTejibHbiii HHTepec noAHep- 
KiiBaeMaH T. B. PoroBepoM (1959) rjiaBHan ocodeH- 
HOCTb pacnpeAejieHHH pyAOHOCHbix miKpiiTOBbix, 
TaKCHTOBbix ii KOHTaKTHbix raddpo-AOJiepiiTOB, 3a- 
I<JIIOHaiOUI,aHCH B 3aBHCHM0CTH HX JI0KaJIH3aUII II 
OT 4)0pMbI nOBepXHOCTH JIOJKa IIHTpy3HH II noBce- 
MeCTHOM nOBTOpeHHH IIMH «HHOrAa Aa)KP CJIOJKHbIX 
AeTajieii b OHepTaHim ee ahh». 
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<t>nr. 2. reoJiorimecKaa cxewa MecTopo>i<AeHHH 
HopiiJibCK I (no PoroBepy, 1959) 

1 — neCTpoii,BeTHbie MeprejiiiCTbie cjiaHU,bi (D); 2 — necqatuiKH 

n cjiaimbi jyHryccKoft cbhtm (P); 3 — 3t|)4)y3nBHaH TOJima; 4 — 
Tyd)(i)HTOBbifi ropM 30 HT; 5 — t n t a h - a b rnTOBbifi ,n;na6a3; 6 — JiaC- 
p-a^opoBbifi noptJwpHT; 7 — niiKpwTOBbie, TaKCHTOBbie » KOHTaK- 
TOBbie ra6(5po-^ojiepnTbi; 8 — ojniBHHOBbiii raCCpo-^ojiepiiT; 9 — 
raCCpo-flHopiiTbi; J W —'HeflncjjcJjepeHmipoBaHHbie ra(5(3po-,n;ojie- 
pHTbi; 11 — cGpoc; 12 — MecTonojio>KeHHe >KHJibHbix CKapHOB 
(no 3oJiOTyxnHy n BacnjibeBy, 1964) 


Haiidojibuiiie 3HaneHnH moihhocth niiKpiiTo- 
Bbix ra66po-^ojiepiiTOB OTMeneHbi b MecTax oomeii 
MaKciiMajibHOH moiu,hoctii HHTpy3iiii, b Apynix 
nacTnx nocjieAHeii nx moihhocth 3HamiTejibHO 
MeHbrne ii KOJiefijnoTcn b Hedojibuinx npeAeJiax. 
MaKCHMa^bHaa Mom,HOCTb ra66po-AiiopiiTOB TaK>Ke 
npnyponeHa k MecTy MaKciiMajibHoii moihhocth 
iiHTpy3iiii c Myjibfloo6pa3HbiM nponidoM ee AHa. 
BocTOMHee ii 3anaAHee 3Toro pa3AyBa, a Taione b 
KHKHOH HaCTH HHTpy3IIH HX MOIHHOCTb paBHHeTCH 
HecKO/ibKHM MeTpaM. B ceBepHofl nacTii HHTpy3ini 
ra66po-fliiopiiTbi, no F. B. PoroBepy (1959), He 
HMeroT noBceMecraoro pacnpocTpaHemin, odpa3yn 
pa3o6in,eHHbie BeTBii. 

MoiHHOCTH OJIHBHHOBbIX, OJIHBHHOBO-nOHKH- 
jioocjniTOBbix h ojiiiBiiH-SnoTHTOBbix ra66po-AOJie- 
piiTOB H3MeHHiOTCH MeHbine. Mto KacaeTCH MaK- 
CIIMHJIbHblX MOIHHOCTeil TaKCHTOBbIX II K0HT3KT- 
hhx rafidpo-flOJiepiiTOB, to ohii «oica3biBaioTCfl, 
cooTBeTCTBeHHO, b 2 ii 4 pa3a MeHbmiiMii» no cpaB- 
HeHHIO C MaKCIIMaJIbHblMH 3HaneHHHMH MOIHHOCTH 
miKpHTOBbix ra66po-AOJiepiiTOB n «He3aK0H0MepH0 
pacnpeAeJunoTcn b njiaHe cpeAH 6ojiee hh3Khx hx 
3HaneHiin, KOJiefijnoiHiixcfl AJifl noAaBJinioiHero hhc- 
jia cnynaeB b 3HaHiiTe;ibH0 6ojiee y3Kiix npenejiax, 
neM 3T0 HMeeT MecTO a>hh Apyrnx An4 x J )e P eHI l liaT0B>> 
(PoroBep, 1959). 

CneAyeT Taione OTMeTHTb, hto rjik khkhoh nacni 
iiHTpy3ini ycTaHaBJiiiBaeTcn HenoTopoe yBejnine- 
Hiie k ioro-3anaAy ee moihhocth, a Taione OTAejib- 
hmx ee Aiicp4 3e P eHI - I - IiaTOB - FlapajuiejibHO c yBejin- 
nemieM k lory moihhocth miKpiiTOBbix ra66po- 
AonepiiTOB yBe^nmiBaioTCH moihhocth 6e30JiiiBHH0- 
BblX H OJIHBHHOBbIX ra66p0-A0JiepIIT0B. IlHTepeCHO 
noAnepKHy Tb, hto ocTajibHbie AiNM^peHm 13 ™ 
MaJIO II3MeHHIOTCH B MOIHHOCTH. 

w 
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3. CxeMaTiinecKiift MepHAiiOHajibubift pa3pe3 nepe3 BOCTomiyro nacTb HHTpy3nn (no PoroBepy, 1959) 

1 — nopoflbi 3cJ)(J)y3HBiioH tojiu;h; 2 — nimpHTOBbie raGGpo-flOJiepHTbi (r-/0; 3 — JiaCpa^opoBbie nopcJnipHTbi n THTaH-aBrnTOBbie flHa6a3bi 
(«HTpy3iiBHbie); 4 — TaKCHTOBbie r-#; 5 — ,ra66po; 6 — KOHTaKTOBbie r-^; 7 — ojniBiiHOBbie r-^; 8 — ojiuBHHOBO-CiiOTHTOBbie r-^;; 9 — nec- 
qaiiiiKii h cjianu,bi TyHryccKoft cbuth; 10 — pacnojio>KeHHe BKpanjieHHOCTH 



i^v 7 i / r 7 >n 












r a a e a 2 


FIEPBMHHblE MArMATMHECKME TEKCTYPbl MHTPV3MM 
HOPMAbCK I M BOnPOCbl MEXAHM3MA EE 0BPA30BAHMH 


AHajiH3 nepBHHHbix MarMaTHqecKHX TeKCTyp 
paccjioeHHbix HHTpy3iiH npeflCTaBJiaeT orpOMHbift 
HHTepec, Tax xax AaeT MaTepnajibi k no3HaHHio Me- 
X3HH3Ma HX 06pa30BaHHH. B OTJimHe OT HHTpy- 
3HBHbIX MaCCHBOB C OTHeTJIHBOH MaXpOCKOnilHeC- 
koh nojiocxaTOCTbio h opueHTHpoBaHHOCTbro nep- 
BHHHblX MarMaTimeCKHX MHHepaJIOB B 60 JTbUieH 
nacTH AHcjx^epeHmipoBaHHbix TpannoBbix HHTpy3HH 
CllfillpCKOH nJiaT(J)OpMbI, KpHCTaJUIH30BaBIUHXCH B 
ninaduccajibHOH odcTaHOBxe, i<ai< npaBiuio, 3aT- 
pyflHeHbi MaKpocKomiqecKHe Ha6jiioAeHH5i Ha# opu- 
eHTHp0B3HH0CTbK) MaTMaTHHeCKHX MHHepaJIOB. Hpil- 
HHHOH TOMy He TOJIbKO MaJiaH BeJIHHHHa 3epHa, HO 
H HeAOCTaTOHHO HeTKHe npOHBJieHHH OpueHTIipO- 
BaHHOrO CTpOeHHH. IIIjIHpbl H nOJIOCHaTbie pa3HO- 
CTpyKTypHbie ynacTXH b ra66po-AOJiepiiTOBbix no¬ 
poAax, paBHO xax h 3ajieraHiie «njiacTOB» AHtjxjie- 
peHUHaTOB, KOHeHHO MoryT 3Aecb ncnojib30BaTbCH 
Tax >xe, xax h b xpynH03epHHCTbix nopoAax. JXjih 
H 3yxeHH5i MarMaTiixecxiix TexcTyp caMHx Awjicjie- 
peHmiaTOB HeoSxoAHMO HCCJieAOBaHiie opueHTiipo- 
BaHHOCTH ManwaTHHecxiix MHHepaJIOB, hx cjiaraio- 
ih,hx. Hac MoryT HHTepecoBaTb xax oSbexTbi Had¬ 
jiIOACHHH nOA MIIXpOCXOnOM, yHHTblBaH HX HAHO- 
MopcjiHOCTb, xpucTajiJibi njiarnoxjia3a h ojniBiiHa. 
/laHHbix b JiHTepaType no opueHTiipOBxe TeneHHH 
3THX MHHepaJIOB H HX HCn0JIb30BaHH5I B HaiHHX 
liejixx He Tax mhoto h nosTOMy MbiHH>xecneuHajib- 
ho ocTaHOBHMCH Ha 3 tom Bonpoce. MeTOAHHecxne 
oco6eHHOCTH npiiMeHeHHJi MiixpocTpyxTypHoro 
aHajiii3a x runaSuccajibHbiM nopOAaM 3(})(})y3HBHoro 
odjiHxa 6biJin ocBemeHbi paHee HaMH b OTAejibHOH 
padoTe (3ojiOTyxiiH, 19602). 

O nEPBHHHOH OPHEHTHPOBKE TgHEHHH 
y KPHCTAAAOB nAArHOKAA3A H OAHBHHA 

Kax H3BecTH0 (BeTexTHH, 1950; Bimnejui, 1949; 
EjinceeB, 1953; Tperep, 1958), bo BHeuiHHx orpa- 
HiiHeHHHx xpHCTajuiOB nojieBbix rnnaTOB (h njia- 
rnoxjia30B, b xacTHOCTii) 3HaxHTejibH0e pa3BHTiie 
HMeioT BTOpoii H TpeTHH niiHaxoiiAbi, a Tax>xe 
npH3Mbi nonca [001], OcodeHHO xapaxTepHbi (010) 
II (001) A-HH OTpaHKH XpHCTaJIJIOB, BbITHHyTbIX 
BAOJib [100], CoBepmeHHaH cnaifriocTb 11 abohhh- 
KOBbie iiiBbi napajuiejibHbi BHeuiHeii niiHaxoiiAaJib- 
hoh orpaHxe. npH3MaTHHecHiie rpaHH, xax npaBii- 
no, pa3BHTbi ropa3AO xy>xe. 

I iMeiomnecH b JiHTepaType AaHHbie no opueHTH- 
poBxe xpHCTajuiOB XHCJibix njiarH0XJia30B cyMMH- 
poBaHbi b cnemiajibHOii Tadjnme (Tadji. 4) b pado- 
Te X. B. OepdepHa (1949), 113 xOTopon bhaho, hto 


T a 6 ji h u a 4 


OpHeHTHpoBKa njiarHOKJia30B (ajib6HTa), oTHeceHHan 
K CTpyKTypHblM ocsm a, b, c 

(no OepfiepHy, 1949) 


TpaHb KpiiCTajuia 

II ab 

KpHCTaJiJiorpacJ)HqecKoe HanpaBjieHHe 

II a 

II* 

II* 

(010) 

[001] 

[100] 

[010] 

(010) 

[100] 

[001] 

[010] 

(001) 

[100] 

[010] 

[001] 

(100) 

[001] 

[010[ 

[100] 

(100) 

[010] 

[001] 

[100] 


b oObiHHOM cjiynae njiocxocTb (010) b xpiiCTajuiax 
pacnojiaraeTCH napajuiejibHO njiocxocTH HCTexe- 
hhh (njiocxocTH ab) 1 . B xpiiCTajuiax TadjniTxa- 
toto radiiTyca no (010) ode HandojibiiiHe npoerpaH- 
CTBeHHbie och pacnojiararoTcn napajuiejibHO ab. 
CoBepmeHHaH JiHHeHHan opneHTHpoBxa b njiocxo- 
cth ab napajuiejibHa b. II 3 Tadji. 4 mojxho CAeJiaTb 
BbiBOA, hto b odm,eM cjiyxae napajuiejibHO njiocxo- 
cth HCTeneHHH MO>xeT pacnojiaraTbCH 11 (001), 11 
(100), ho name (010). H. A. EjniceeB (1953) 

npHXOAHT X BbIBOAy, HTO A™ HHTpy3HBHbIX nOpOA 
c neTxo BbipajxeHHbiMH TexcTypaMH TexeHHH «njia- 
cthhkh nojieBoro uinaTa, njiocxo-napajuiejibHbie 
(010), pacnojiaraioTCH napajuiejibHO nepBHHHOH 
nojioexaTOCTH, npnxeM jihhhh TeneHim npH HajiH- 
hhh yAJiHHeHHbix no [100] njiacTHHOX nojieBbix 
rnnaTOB pacnojiararoTCH b HanpaBJieHim TeHeHim». 

HaMH b CBoe BpeMH dbuiH npoBeAeHbi Hadjixi- 
AeHHH HaA opneHTiipoBKOH cjjeHOxpiiCTajuiOB njia- 
THOKJia30B (b HHTepBaJie COCTaBOB OT 3HA63HHa AO 
aHopTHTa) b nopoAax s^yaiiBHoro oSjnixa b 3a- 
xapnaTbe (3ojiOTyxiiH, 1958, 1960i). IIcnojib3yH 
opueHTiipoBxy cjieHOXpucTajuiOB njiarnoxjia3a b 
sthx nopoAax, mh nojiyHHJin opiieHTiipiibie Anar- 
paMMbi, Ha xoTOpbix HeTKO h onpeAejieHHO npo- 
HBJIHIOTCH MaXCHMyMbI OpiieHTHpOBXH. PaCUIIK))- 
poBbiBan noAoOHbie AnarpaMMbi, mh npimiJiii x 
HexoTopbiM nojiojxeHHHM, noATBep>xAaroui.HM 11 ao- 
nojiHHK)iu,HM cxa3aHHoe Bbime 06 opueHTiipOBxe 
njiamoxjia3a. njiaHnapajuiejibHOCTb xpHCTajuiOB 


1 r^e a, b 11 c — cTpyKTypHbie och, no 3aHAepy (Sander, 
1930; EjniceeB, 1953). 
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1 B. B. 3ojiOTyxim 





C>nr. 4. Cboah3h ynpomeHHaH opueHTupHan AiiarpaMMa, cocTaBJieHHan no 
3aMepaM KpHCTaJiJioB nJiarnoi<Jia3a HHTpy3HBHbix namiTOB y r. Bimorpa/iOBO 
(3aKapnaTbe), o6p. 118 I' 

/ —1(010); 2 — 1 (001); 3 —1(001); 4 — [l00l; 5 — 8%; I, II, III — T pn rpynnbi 
MaicCHNiyMOB: A, B, B 11 B 1 — rjiaBHbie MaKCHMyMbi ^jih Ka^K^oft rpynnbi (no 3oJiOTy- 

xHHy, 1958) 


njianiOKJia3a b nopoAax acJicJiyauBHoro oSjniKa C03- 
AaeTCH HeTOJibKO no (010), ho h no ApyniM KpiiCTaji- 
JIOrpac})HHeCKHM (jlOpMaM, nO KOTOpbIM pa3BHBaeTCH 
ynnomeHiie. B TaKOM cjiynae Ka>KAOH cjiopMe, OTpa- 
Hcaiomeii opneHTnpyiomyio noBepxHOCTb, OTBenaeT 
CBOH MaKCHMyM. npn HepaBHOMepHOM pa3BHTHII 
ynjiouj,eHHH no pa3HbiM npocTbiM cjiopMaM ajih mho- 
>KecTBa KpncTajiJiOB njiarnoKJia3a, ho b ochobhom 
c HanOojibmnM ynnomemieM no (010), stii cjoopMbi 
b pa3Hbix KpncTajuiax MoryT MeHHTbCH Apyr c Apy- 
tom MecTaMH OTHOCHTejibHO opneHTnpyK)n],eH njioc- 
KOCTH (nJIOCKOCTH IICTeHeHIIH) II npil HaJIIIHHH CO- 
nyTCTByroineii jiiihchhoh opueHTiipOBKK co3AaBaTb 
Ha opiieHTiipHon AnarpaMMe Hajio>KeHHbie MaKCii- 
MyMbi HopMajiefi k rpaHHM (cpur. 4). B o 6 ui,eM cjiy- 
nae MaKCHMyMbi HopMajieii k rpaHHM (rjiaBHbiM 06 - 
pa30M miHaKOHAOB) Ha opiieHTiipHbix AiiarpaM- 
Max pacnojiaraioTCH Apyr ot Apyra Ha yrjiOBbix pac- 


CTOHHIIHX, XapaKTepHbIX A-43 
rpaHen OTAejibHbix KpncTajiJiOB 
njiarii0KJia30B. HaiiOojiee o6in,iin 
cjiynan—Hajmmie na opiieHTiip- 
Hoii AiiarpaMMe Tpex cpaBiniTejib- 
HO KpynHblX MaKCHMyMOB, OTBe- 
naroinux TpeM miHaKOiiAaM. Ot- 
MenaioTCH Tan>Ke ii «npOMejKyTOH- 
Hbie» MaKCHMyMbi, KOCBeHHO pe* 

niCTpiipyioimie Apyme (JiopMbi b 
KpncTajuiax njianiOKJia3a. npe- 
oOjiaAaioinaH Macca BTopbix nima- 
koiiaob KpncTajiJiOB njiarnoKJia3a 
B 34x})y3HBHbIX II HHTpy3IIBHbIX 
nopoAax 3c|)(})y3iiBHoro oSjuina p ac- 
nojiaraeTCH napajuiejibHO opiieH- 
Tiipyroinen nJIOCKOCTH KOHTaKTa 
c BMein,aioui,eH iijiii noACTiiJiaio-- 
men nopOAOii ii 3aAaeT, TaKiiM 
o6pa30M, nojio>KeHne ajih ocTajib- 
HOH MaCCbl COnpHJKeHHbIX 4)OpM. 
OCHOBHOH nyTb IICn0JIb30BaHHH 
nojiynaromiixcH AnarpaMM 3aKJiio- 
naeTCH b Haxo>KAeHHii rjiaBHbix 
MaKCHMyMOB AJiH _L(010) ii [100], 
IIocjieAHHH cjiHKCiipyeT Han paBJie- 
Hiie ManciiMajibHoro paenDKemiH 
b MarMe. 

Kan y>Ke coodmajiocb HaMH 
(3ojiOTyxiiH, 1963i), aHajioriiHHbie 
MiiKpocTpyKTypubie AnarpaMMbi, 
xoth ii MeHee coBepmeHHbie, no- 
jiynenbi npn H3yneHiin opueHTii- 
poBKii njianiOKJia3a b rjiaBHbix 
Aii(J)(|)epeHmiaTax HHTpy3iin Ho- 
piiJibCK I ii Apynix TpannoBbix no- 
poA b 3tom panoHe, a TaK>Ke b 
AHaKHTCKofi Aii^cJiepeHmipoBaH- 
hoh iiHTpy3im no HiiJKHefi TyHryc- 
Ke (PeBepAaTTO, 1963). 3Aecb TaK- 
>Ke MO>KeM BbiAejniTb conpn>KeHHbie Apyr c ApyroM 
ocHOBHbie MaKCHMyMbi. OcoSeHHO nacTO yrjiOBoe pac- 
CTOHHiie Me>KAy HiiMii okojio 90 s . XyAiniie ycjiOBiin 
AJIH pa3BHTHH opueHTiipoBaHHoro CTpoemiH B nOJIHO- 
KpiiCTajiJinnecKiix rafidpo-AOJiepiiTOBbix nopoAax, 
no cpaBHeHino c 3<})(})y3iiBHbiMii CTeKJiOBaTbiMii no- 
poAaMii 3aKapnaTbH, CKa3ajniCb b pe3K0M yciiJie- 
HHH HHTeHCHBHOCTII npOMOKyTOHHblX MaKCHMy¬ 
MOB, KorAa nejierKO, a imorAa ii hcbo3mo>kho ot- 
JIIIHIITb 3TII MaKCHMyMbi OT OCHOBHbIX, OTpa>KaiO- 
m,iix pacnojio^eHiie miHaKOHAOB KpncTajiJiOB njia- 
niOKJia3a b npocTpaHCTBe. KpOMe Toro, KOJiimecT- 
BO npOMe^yTOHHblX MaKCHMyMOB MOJKeT SbITb Ta- 
Koe, hto OHii 3aTymeBbiBaioT pacnojio^eHiie oc- 
HOBHblX MaKCHMyMOB A™ miHaKOHAOB II MOTyT C03- 
AaTb BIIAHMOCTb HaJIIIHIIH H30TponHoro BHyTpeH- 
Hero CTpoeHHH nopoAbi. /I,jih pacmnc})poBKii no- 
Ao 6 hhx AnarpaMM HyiKHO 3HaTb pacnojiOKemie 
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X0HT3XT3 C BMemaiOIU,HMH nOpO^aMH B HeKOTOpbIX 
MecTax ii 3aTeM k hum npiiBH3biBaTb pa3pe3bi nepe3 
Bee HHTpy3iiBHoe Tejio. MiiKpocTpyKTypHbie Aiiar- 
paMMbi opiieHTiipoBKH xpiiCTajuiOB njiarnoxjia3a 
noKa3biBaioT, hto xax CTeKJiOBaTbie ByjixaHiiHec- 
KHe nopo^bi 3aKapnaTbH, Tax ii nojiHOxpiiCTaji- 
juinecxiie ra66po-AOJiepiiTbi Ciidiipcxoii njiaTtpop- 
Mbl npe^CTaBJIHIOT C060l"l «nepBIIHHbie TeKTOHIITbI», 
iijiii «TeKTOHiiTbi pacruiaBa», ii HMeioT y3op B-Tex- 
TOHIITOB. OflHH 113 TJiaBHblX MaXCIIMyMOB J__(010) 
OTpa>xaeT nojio>xeHiie opneHTiipyromeii njiocxo- 
CTII (xOHTaXTa), OCTaJIbHbie COnpHJXeHbl C HUM II 
33BHCHT ot pacnojio>xeHiiH apynix rpaHeii Ha xpii- 
CTajuiax, hto HBJineTCH xapaxTepubiM npii3HaxoM 
npoHBJieHHH nepBHHHOH opiieHTiipoBxii TeneHiiH. 

B jiiiTepaType y>xe 6biJiii OTMeneHbi croiixiie 
ocofieHHOCTii, npoHBJiaioimiecH na MiixpocTpyx- 
TypHbix AiiarpaMMax ojiiiBHHa. 06o6iii,aroiii,aH 
TaSjiima ajih MHonix y3opoB npiiBe^eHa Jla^ypHe- 
poM (Ladurner, 1954) (Ta6ji. 5). AHApeaTTa 
(Andreatta, 1934), EpHCT (Ernst, 1935), Oiijuiimc 
(Phillips, 1938) OTMenanii, hto Np (a) opiieHTiipo- 
Bajiiicb nepneHfliixyjiHpHO x nojiocHaTOCTii b no- 
po^e, b to BpeMH xax (5 ii y o6pa3yioT none. OTMe- 
najiocb Taioxe 3aMeTHoe yAAimeHiie xpiiCTajuiOB 
ojuiBima b nnocxocTii nojiocHaTOCTii, napajuiejib- 
hoh Ng — Np (p— y) noHcy. TaxiiM o6pa30M, 
opiieHTiipoBxa onpe^ejiHJiacb o6ihhm radiiTycoM 
xpiiCTajuiOB 2 , ii caMbie dojibiniie rpaHii napan- 
jienbHO (010) coBna^arciT c nnocxocTbro nonocnaTO- 
ctii (cm. Ta6ji. 5). 

TepHep (Turner, 1942) npiimeji x BbiBOAy, hto 

AJIH HeXOTOpbIX II3yHeHHbIX IIM nepiIAOTIITOB y3op 
opiieHTiipoBxii nojiynaeTCH ot stJxpexTa TeneHiiH b 
cymecTBemro TBepAoii «MarMe» c HHTepcTiimiajib- 
Hoii CMa3xoii ii xpiiCTajuiaMii ojniBima, ynjiomeH- 
HbiMii napa^JienbHO (010) c o6pa30BaHiieM xapax- 
TepHbix neTpocTpyxTypHbix y3opoB (ciuibHoii xoh- 
ueHTpamiefi Np(a) nojuocoB nepneHAiixyjiHpHO x 
Maxpocxoniinecxofl nojiocHaTOCTii ii x noncy, 3a- 
xjixiHaiomeMy Nm (P) ii Ng ('[). TepHep noAnepx- 
Hyjl, HTO B ayHIITOBbIX IIHTpy3HHX, BHeflpiIBIHIIXCH 
bo BpeMH ciuibHoii oporeHimecxoii cxjiaAHaTOCTii, 
nepBHHHbiii CTpyxTypHbiii y3op onpeAejinjicn Te- 
HeHIieM, HO, nO-BIWIIMOMy, 3T0T y30p II3MeHHeTCH 
nocjieayioiii.eii AecpopMamieii (noHBJieHiie Np (a) 
noHca, nepneHfliixyjinpHoro nepBOHanajibHbiM njioc- 
xocthm TeneHiiH, c o6pa30BaHiieM xoHueHTpamni 
Ng (y), nepneHfliixyjinpHOH x Np (a) noncy). T(e- 
cpopMamiH, npeBbiciiBinaH npe^eji ynpyrocra no- 
po^bi, npiiBOfliiJia x o6pa30BaHiiro xaTaxjia3iipoBaH- 
Horo flyHHTa c HeopiieHTiipoBaHHbiM y3opoM Aiiar- 
paMM. TepHep He oOHapyjxiui npeAnonTirrejibHoii 
opiieHTiipoBxii y xpiiCTajuiOB ojniBima, B3BemeH- 
Hbix b JiaBe; oh noAnepxHyji Tai«xe, hto rpaBirrami- 

2 Ujih rafiiiTyca KpHCTaJiJioB oJiHBHHa xapaKTepHbi cJie- 
flyiomne (popMbi: (100), (010), (001), (110), (021) h AP- (BeTex- 
thh, 1950; BiiHieJui, 1949; Tperep, 1958). 


OHHoe ocajxaeHiie He npoii3BOAHT Taxon opiieH- 
TIipOBXII. 

IICCJieAOBaHIIH nOJIOCHaTbIX TpOXTOJIIITOB II3 

OxnaxoMbi (Huang a. Merritt, 1952) noxa3ajiH 
CTpyxTypHbie y3opbi c BaaiiMHonepneHAiixyjiHpi- 
HbiMii MaxciiMyMaMii ajih a, P, ii y ii c noncoM Py b 
njiocxocTii Maxpocxoniinecxoii nojiocHaTOCTii. 3a( 
Meraa npeoOjiaAaromaH opiieHTiipoBxa (npii npo- 
ctom BpameHini xpiiCTajuiOB) BHyTpii nnocxocTen 
jiaMHHapHoro TenemiH b >xiiaxoh cpeAe. ; 

PaOoTa, b xoTopoii AOxa3biBajiacb nepBiiHHan 
opiieHTiipoBxa ojiiiBHHa djiaroAapn JiaMimapHOMy 
TeneHiiro BMemaromefi cpeAbi Ha npiiMepe ojiiiBHHa 
H3 HexoTopbix Aaex ochobhmx nopoA, BynxaHii- 
HeCXIIX HeXXOB II nOBepXHOCTHbIX nOTOXOB Hoboh 
3ejiaHAim, 6biJia npeAnpiiHHTa Bpo3epcoM (Bro¬ 
thers, 1959). T(JIH HeXOTOpbIX IIHTpy3IIBHbIX OJIlP 
BIIHOBblX 6a3aJIbTOB IIM SblJIII «nOJiyHeHbI y30pbl, 
corjiacyioimiecH c xapaxTepHoii opiieHTiipoBxoii 
nepiiAOTHTOB, rAe HMeeTCH xoHireHTpamiH a, nep- 
neHAiixyjinpHaH x noncy, C0Aep>xaHreMy p ii y» 
(cpiir. 5). Bpo3epc a-uh ojniBima OTMenaeT cnoco6- 
HOCTb y nojuocoB 3aMem,aTb a. Cjiynafl SToii 3aMe- 
Hbi oh oObhchhct cooTHOiueHiieM BejiiiHiiHbi rpaHeii 
Ha BpamaiomiixcH xpiiCTajuiax 3 aHajioriiHiro TOMy, 
xax HaMii Taxoii MexaHii3M 6 mji npeAJio>xeH aah 
oOtHCHeHHH noAoOHoii >xe 3aMeHbi a-hh cpeHOxpii- 
CTajuiOB njiamoxjia3a (3ojiOTyxiiH, 1958). «JIeiy 
xan 3aMeHa b no3iimin a ii Y nojuocoB, 3aBiiCHm,aH 
ot pa3JiiiHHbix xpiiCTajuiiinecxiix raOiiTycoB cpeHO- 
xpiiCTajuiOB ojniBima,— niirneT Bpo3epc,— HaBO- 
Aiit Ha Mbicnb, hto a— Y noHca MoryT 6biTb HHTep- 
npeTiipoBaHbi xax pe3yjibTaT nepeMeHHoro 113611- 
paTejibiroro opiieHTiipoBaHHoro nojiojxeHiin b >xiia^ 
xoh cpeAe. KorAa HopMajib x TaxoMy noncy ecTb 
P-MaxciiMyM, jiejxauuiii b njiocxocTii nojiocHaTOCTii, 
TorAa 3 to HanpaBJieHiie MO>xeT paccMaTpiiBaTbcn 
xax JiiiHeftHbiii sjieMeHT b njiocxocTii TeneHiiH, 
noxa3biBaioiii,iiii HanpaBJieHiie ABinxeHiiH». 

B pHAe Apymx aHajni3iipoBaHHbix cjiynaeB-, 
xorAa SbiJia nojiyneHa MeHee coBepmeHHaH opii- 
eHTiipoBxa, Bpo3epc nonaraeT, hto MOAiicjiiixamiH 
b opiieHTiipoBxe TeneHiiH ojniBima 3aBiiCHT ot on- 
peAeJieHHoro ii3MeHeHHH b niApocTaTiinecxiix yc- 
jiobiihx ABinxymeiiCH MarMbi. C oahoh CTopoHbi, 
3T0 MOjxeT oOBHCHHTbCH (Fuller, 1939) nepeMeHHoii 
CKopocTbio TeneHiiH noTOxa iijiii 3XCTpy3im 6a- 
3a;ibTa, xorAa cpeHOxpiiCTajuibi MoryT HapymaTb 
y3op b npouecce rpaBiiTamiOHiroro oca>XAeHHH. 


3 OgbiHHO KpHCTaJi^bi ojiiiBHHa 3thx nopofl ynJioiueHbi 
napaJiJieJibHO (0i0) c BTopocTeneHHoii BeJiHHHHOH {okl} h 
(001) H (110). OAHaKO HHOrfla rpaHH (popMbi (110) «Heo6bi- 
HaftHO BeJiHKH h xopouio pa3BHTbi c cooTBeTCTByiouuiM npeofi- 
pa30B3HHeM b pa3Mepe h nJiom.aflH (010). Taxue xpucTaJuibi 
ynJioiueHbi no (100) h, xoth caMa 3Ta rpaHb ofibiHHO oTcyT- 
CTByeT, CHMMeTpHHHan opueHTiipoBKa SoJibmux rpaHeii (110) 
h (110) OTHOCHTeJibHO nJiocKOCTH TeHeHHH npHBOAHT y nep- 
neHAHKyjinpHO k rJiaBHoii noJiocnaTocTH nopoAbi, Tan xax 
Y AeJiHT nonoJiaM MeJKrpaHHbiii yroji (110) (\ (110)». 
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OpHeHTHpoBKa ojiHBHHa b HeKOTopux nopoflax 
(Ladurner, 1954) 


T a 6 ji h u a 5 




CTpyKTypa 

OpHeHTHpoBKa 


Ilopoiia 

MecTonoJioHceHHe 

Yn^o- 

BblTHHy- 




HccJieflOBaTejin 



n^eH- 

HOCTb 

TOCTb 

no 

b 

no S 


rinpoKceH-oJiuBHHOBaH no- 

lOmHbie Ajibnw (Ul- 





( 010 ) II s 

Andreatta 

po*a 

tental) 







To me 

Ultental 





( 010 ) II s 

» 

OjniBiiHOBbiii cJiaHeu. 

HopBerna 





( 010 ) II s 

Ernst 

» » 

TOP 





(010) || S. none noaiocoB 

» 







(010) || S 


TpemuHOBaTaa oJiiiBUHOBaa 

UJOTJiaHflHH 





(010) II S TpelUHHOBaTOCTH. 

Phillips 

nopo^a 






HaMeaaeTca none noaio- 
COB (010) 


Mn^OHHTH3HpOBaHHbIH fly- 

St. Pauls Rocks 





(010) || S 

Tilley 

HHT 








To me 

HoBaa 3eJiaHflna 





He3auoHOMepHaa 

Turner 

KaMeHHbift MeTeopuT 

Chassigny 





» 

Ernst 

Ba3a;ibTOBaH nonocuaTaa 

LUOTJiaHflHH 





» 

Turner 

>KHJia 








ITo^OCUaTblH XpOMHTOBblH 

HoBaa 3eflaHflna 





(010) || noJiocaaTocTH 

Turner 

AyHHT 

XpOMHTOBblH AyHHT 

LUoTJiaHflHa (Skye) 

(010) 

[001] 



(010) [| noaocaaTocTH 

Turner 

nonocaaTbiii nepuflOTHT 

» (Rum) 

(010) 

[001] 

[001] 

no b 

(010) || noJiocaaTocra 

Turner 

TpemiiHOBaTbiii flymiT 6e3 

» (Skye) 





(010) || TpelUHHOBaTOCTH 

Turner 

noJiocqaTOCTH 






(naoxan opueHTupoBKa) 


To me 

HoBaa 3eaaHfliia 





(010) || TpelUHHOBaTOCTH. 

Turner 

• 

(Dun) 





[100] pacnojiaraeTCH b 
nJIOCKOCTH TpelUHHOBaTO¬ 
CTH nopoubi 


MaCCHBHblH JKHJIbHblH fly- 

To me 





(010) [| S. HaMeuaeTca none 

Turner 

HHT 







FIOJIOCtiaTblH XpOMHTOBblH 

Tpeuna 

(001) 




(001) HaKJiOHeH (nofl 50°) 

Paulitsch 

^yHHT 






k nojiocaM xpoMHTa 


To me 

Maaaa A3na (Bursa) 

(100) 

[001] 



Y (a 0 ) b S (noaocuaTocTb) 
c a, /\ a 2 = 47° 

(100) npeiiMymecTBeHHO 

Ladurner 







±S; 

[001] c OTKJlOHeHHeM 30° 
ot nepneHflHKyjiapa k S. 
noJiomeHHe (011) no S. 
Hbohhhkh no (110) 


nupoKceH-oJiuBHHOBaa no- 

Nonsberg 

(010) 

[001] 

[001] no b, c 

( 010 ) II s 

Ladurner 

pofla 


noJiomenneM 

IIS 

[001] no h 



FlHpoKceH-OJiHBHHOBaH no- 

lOwHbie Ajibnbi (Ul- 


[001] 

(010) no hoi h hoi 

Ladurner 

pofla 

tental) 


okojio b 

hoi A hoi = 80° 



€ Apyrofi CTopoHbi (Brothers, 1959), y3op TeneHHH, 
npudjiH^aromuncH k opToroHajibHOMy (ajih a, p h y), 
bo3hhkiuhh npn SbiCTpoM TeneHHH nepe3 >Kepjio 
ByjIKaHa, MO>KeT HCK33HTbCH «npH OCJiaSjieHHH H 
pacTH>KeHHH Tejia JiaBbi b 30He npeo6pa30BaHHoro 
rn^pocTaTHMecKoro AaBjieHHH b BepxHen qacm ko- 
JIOHHbI». Ha 0CH0B3HHH aHaJIH3a JIHTepaTypHbIX 
AaHHbIX H CBOHX COfiCTBeHHbIX HaSjIHDAeHHH BpO- 
3epc CMHTaeT, hto «HMeeTCH 6ojibmaH BepoHTHOCTb 
Toro, hto bo MHorux neTpoCTpyKTypHbix y3opax 
nepHflOTHTOB KOHTpOJIHpyK)IU,HM (jtaKTOpOM B OpH- 


eHTHpOBKe (BbipaBHHBaHHH) 3epeH 0JIHBHH3 SblJia 
(})opMa KpHCTajiJia», h b cjiynae AonymeHHH npHcyT- 
CTBHH HHTepCTHUHaJIbHOH CM33KH Me>Kfly 3epH3MH, 
KOTOpaH II03B0JIHT KpHCTajIJiaM TeHb, HeT Heo6- 
xoahmocth AonymeHHH fle<})OpMauHH nocjie 3acTbi- 
B3HHH, HTC)6bI OfitHCHHTb OpHeHTHpOBKy y30p0B, 
onucaHHbix TepHepOM (Turner, 1942) h Oep6ep- 
hom, (1949). nofloSHbie y3opbi Tenepb nojiyneHbi H3 
nopOA, KOTOpbie 6hjih jkhakhmh bo BpeMH oca>KAe- 
hhh h He ncnbiTbiBajiH no3>Ke 3aMeTH0i"i oporeHimec- 
KOH A6tf)0pMaU,HH. 1 13 npiiBeAGHHoro BblUie He CJie- 
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<t>m\ 5. OpiieHTupubie fluarpaMMbi, cocTaBJieHHbie P. H.Bpo3epcoM (Brothers, 1959), no 3aMepaM 50 3epeH ojihbhh3 b oahoh 

H3 6a3aJibTOBbix jkhji (5176). 

H 30 .HIHiiif 2, 4, 6, 8, 10. riyHKTHpHbie jiiihiiii nOKasbiBaiof MaKCHMaJibHoe otk jiohghhc b HanpaBJieHim BbiTHHyTOCTii JieiicT noJieBoro 

uinaTa ochobhoU Maccbi nopoflbi' 


AyeT, hto OTpimaeTCH pojib AecpopMamm b bo3- 
HHKHOBeHIIH OpiieHTlipOBKH B OJIHBIIHOBbIX nOpO- 
Aax. rio-BHflHMOMy, 06a npouecca (jkhakhh noTOK 
II flecflOpMaUHH B TBepAOM BHfle) npiIBOAHT K CXOA- 
hhm pe3yjibTaTaM, djiaroAapa TOMy, hto (010) 
KpucTajuiOB ckjiohhh pacnojiaraTbca KaK b njioc- 
koctii jiaMimapHoro TeqeHiia, Tax 11 opiieHTiipo- 
BaTbCH napajuiejibHO k ochobhoh S-noBepxHOCTii 
BO BpeMH ,Hecj)OpMamiH B OJIHBIIHOBbIX TeKTOHIITaX 

(Turner, 1942; Chudoba a. Frechen, 1950). 

Pe3ioMHpyH H3Jio>KeHHbie JiHTepaiypHbie CBe- 
Aemia, noAnepKHeM, hto obipaa opiieHTiipoBKa 
ojniBiiHa h KOHiteHTpamiH Np (a), nepneHAiixyjiap- 
Haa k noacy, coAepxameMy Nm (p) h Ng (y), a a- 
K)T ocHOBamie cniiTaTb, hto «njiocxocTHoii ajieMeHT 
npeobna^aeT bo BpeMa TeqeHiia 4 , Tax xax Np (a) 
nepneHAiixyjiflpeH x (JiopMe (010), xoTopaa obbiqHO 
ofijiajiaeT HaMHoro OojibmiiMii rpaHHMH b njiacTim- 
qaTOM oSjnixe ojiHBHHa» (Brothers, 1959). Pe 3 yjib- 
T3TbI HaillHX HCCJieflOBaHHH nO OpiieHTIipOBXe OJIH- 
BHHa 6ojiee qeM b 50 ii3yqeHHbix o6pa3uax 113 pa3- 
Hbix AHcJxjjepeiimiaTOB iiHTpy3iiii Hopiuibcx I no- 
xa3ajin npiicyTCTBiie Hecxojibxo imoro Tima opu- 
eHTiipoBOx no cpaBHeHino c npiiBefleHHbiMii Bbirne 
(cpur. 6). ^leTxo HaMeqaxiTca ab a BiiAa opueHTii- 

pOBOX 5 . 


4 B 6oJibmeii nacTH a aex Teiemie JiaMimapHoro Tuna, 
TypfiyjieHTHOCTb noHBJineTCH TOJibKO b cjiyqae hh3koh bh3- 
kocth, djiaronapn neperpeBy hjih BbicoKOMy coflepiKamuo 
JieTymix (Spry, 1953). 

5 KaK MOlKHO BHAeTb Ha (}>Hr. 6, HMeeTCH H TpeTHH — 
npoMeiKyTOBHbiH Mexny nepBbiMH HByMH. 


PlepBbiH Haiidojiee oObiqHbin, xor^a Nm (p) 
o6pa3yeT xpynHbift OTAejibHbiii MaxciiMyM 11 HHor- 
Aa cjia6oBbipa>xeHHbiH none, nepneHAHxyjiapHbift 
x 3T0My MaxciiMyMy. B TaxoM cnyqae Np h Ng 
odpa3yioT noaca, nepneHAnxyjiapHbie x MaxciiMyMy 
Nm, b npeAejiax xoTOpbix oObiqHO h3xoahtch Max- 
ciiMyMbi c noBbiineHHofi xoHneHTpamieH (oahh h 3 
HHX obblXHOBeHHO 6jIH30X X HOpMaJIH X X0HT3XTy). 
OTHomeHiiH Me>XAy MaxciiMyMaMii hbho opToroHajib- 
Hbie. MaxcHMyM Nm OTpa>xaeT JiiiHeftHyx) BbiTHHy- 
TOCTb xpiicTajuiOB (cm. Tabji. V, 2), a noaca Np 
h Ng' o6pa3yioTca b pe3yjibTaie B3aiiM03aMeHae- 
MOCTH nOJIOJKeHHH (100) H (010) OTHOCHTeJIbHO njioc- 
XOCTH X0HT3XT3 (CM. (jlHT. 6). 

BTopofi Tim — xorAa npoaBJiaeTca opTorO- 
HajibHoe pacnojioixeHiie MaxciiMyMOB, ho cnjiom- 
Hbix noacoB y>xe HeT. B stom cjiyqae ecTb OTAejibHbie 
xpynHbie MaxciiMyMbi, noaBJiaroipneca Ha AiiarpaM- 
Max Ng, Nm ii Np, xoTopbie CBiiACTejibCTByioT o 
B3aiiM03aMeHaeM0CTH no BceM TpeM mmaxoiiAaM. 
BblTHHyTOCTb XpiICTajIJIOB B 3T0M Cjiyqae BAOJIb 
Nm, no-BHAHMOMy, iirpaeT noAqiiHeHHyro pojib. 
PIoAoOHbie >xe AnarpaMMbi no AByM TiinaM AaJi ojih- 
BHH MeflMeqilTOB ryjIHHCXOH IIHTpy3HII (3(})4)y3IIBO- 
BiiAHbift aHajior mnep6a3HTOB c xopomo orpa- 
HeHHblMH (peHOXpHCTajIJiaMH OJIHBIIHa). 

Hy>XHO OTMeniTb, hto b npeAejiax noacoB Np 
h Ng MOJxeT dbiTb Hecxojibxo MaxciiMyMOB npiiMep- 
ho OAHHaxoBOH HHTeHCHBHOCTii, hto y>xe CBHAe- 
TejibCTByeT 06 OTcyTCTBim b stom cjiyqae xaxoro- 
jih 6 o npeo6jiaAaiou;ero ynjiomeHiia no (010) hjih 
A pyroft rpaHii (b tom qncjie npii3MaTiiqecxoi”i), 
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Onr. 6. Tnnbi opneHTHpoBOK oJiHBHHa, a T3K>Ke MHKpocTpyKTypHbie y3opbi nJiarnoKJia3a no _J_(010) b H3yneHHbix o6pa3u,ax 

0JiHBHHC0Aep>KamHx nopoA 

OL — y3opbi no ojihbhhy; PI — y3opbi no nJiamoKJia3y; 1,2 — rjih riHKpHTOBbix h 3, 4, 5 — r jiji oJiHBHHOBbix h ojiHBHH-CHOTHTOBbix ra6- 
Gpo-AOJiepiiTOB HopHJibCKa I; 6 — ajih MeftMeqHTOB H3 ryjiHHCKofl HHTpy3HH. TpeyrojibHHKOM o6o3HaqaeTCH HopMaJib k n-nocKOCTH; 
a) 6 JiH/Kaiimero KOHTaKTa h nJiacTOBHx Tpeu;HH ajih nopoii H3 HopiuibCKa, 6) MaKpono-nocqaTocTH ajih MeftMeqHTOB. B npaBOM yrjiy 
APo6bio o(5o3HaqaeTCH Becb Ha6op H3 ojihhhA, oxHeceHHbifl k KoJmqecTBy Ha6JiiOAeHHft (3aMepoB), Ha kotopom nocTpoeHa Ta hjih HHaa 
opHeiiTupHaH A^arpaMMa. / — npeo6JiaAaiomaa JiHHeftHaa opueHTHpoBKa; II — npoMexcyToqHbift THn; III — npeo6JiaAaiou;aH nJiocKoc-r- 

Haa opHeHTHpoBKa 

























h, cjreAOBaTejibHO, opueHTiipoBKa 3Aecb 3aBiicnT 
npesv^e Bcero ot JiiiHeHHoro ajieMeHTa, a iimchho 
B bITflHyTOCTH nO [ 001 ] H cjlHKCHpyeTCfl MaKCH- 
MyMOM Ntn. B cjiynae B3aiiM03aMeH5ieM0CTH no 
BceM TpeM mmaKOHAaM opueHTiipoBKa hbho 3aBii- 
cht ot njrocKOCTHoro ajieMeHTa (noaca OTcyTCTByioT 
hjih HMeioTCH cjia6oBbipa>KeHHbie). BjinnHiie jih- 
HefiHoro sjieMeHTa Ha opneHTiipoBKy 3epeH nyB- 
CTByeTCH Jinuib b njiocKOCTH HCTeneHiin (napajuiejib- 
HO K0HT3KTy) II (jlHKCHpyeTCH 0 6 bl H H 0 MaKCII- 
MyMOM Ntn ([001 ]). Ho b o6meM, cyan no B3aiiMO- 
.3aMe|IHeMOCTH MaKCHMyMOB, JIHHeHHblH 3JieMeHT 
MoaceT OTpa>KaTbCH ii [ 100 ], ii [ 010 ], ho b ropa3- 
AO MeHbiueft CTeneHii. 

JlHHeftnaTOCTb, cJuiKCiipyeMan Ha AiiarpaMMax 
•OJIIIBIIHa, M0>K6T HCnOJIb30BaTbCH, KaK II AJIB Kpil- 
CTajuiOB njianiOKjia3a, ajib onpeAejieHiin HanpaB- 
jieHiift pacTHniBaioii;HX yciuiHH b MarMe ii jihhhh 
TeneHHH (HanpaBJieHim TeneHiin) b6jih3h koht3k- 
tob MarMaTimecKiix Teji h BMemaiomux nopoA- 
3aMeTiiM, hto, KaK noKa3biBaioT MHoroniicjieH- 
Hbie MiiKpocTpyKTypHbie AiiarpaMMbi, KaK npaBiuio, 
h a6jno,naeTCH nojman yBH3Ka MiiKpocTpyKTypHbix 
y30p0B no ojniBHHy h nojiHbix y3opoB (cocraBJieH- 
hbix no AByM opueHTiipoBaHHbiM iHJincjiaM) no njia- 
niOKjia3y. KaK mo>kho BHAeTb Ha cjaur. 6, noMiiMO 
MaKCHMyMOB, HMeioimixcH Ha AiiarpaMMax ojihbh- 
na, y njiani0KJia3a nouBJiaioTCJi eme cboh npoMe- 
^KyTOHHbie MaKCIIMyMbl, KOTOpbie, KaK rOBOpiIJIOCb 
Bbime, 3aTpyAHHioT OTbiCKiiBaHiie rjiaBHbix MaKCii- 
MyMOB, HHTepecyiomHX Hac. noAoOHan >Ke KapTii- 
Ha nojiyneHa ii ajih Ah3khtckoh AncjxjiepeHmipo- 
B3HH0H IIHTpy3IIH. 

nOHHTHO, HTO CaM MexaHII3M B03HHKH0BeHHH 
opiieHTiipoBKii TeneHiiH fljin KpiiCTajiJiOB, HaxoAH- 
miixcH b jkhakoh cpeAe, AOJi>KeH AeftcTBOBaTb Ta- 
KIIM o6pa30M, HTO MaKCIIMyMbl rpaHeft, OTpaJKaiO- 
.in,iie KOHTaKT y KpiiCTajiJiOB ojiiiBHHa ii njiarno- 
Kjia3a, aojdkhm coBna^aTb. B to >Ke BpeMH, ynn- 
TbiBaa TpiiKJiiiHHOCTb njiarHOKjia3a (y =90°; a = 
93°; p =116°) ii pOMSimecKyio ciiHroHino ojniBima, 
MOJKHO OJKIIAaTb, HTO COnpHJKeHHbie MaKCIIMyMbl 
(Henocpe^CTBeHHO ne OTpa^Kaiomne KOHTaKTa) ajih 
njianiOKjia3a h ojiiiBHHa He 6yAyT tohho coBna^aTb. 
3 to coo6pa>KeHne cjieAOBajio 6bi em,e npoBepiiTb 
Ha 6ojiee oOmupHOM cjiaKTiinecKOM MaTepnajie, b 
tom Hiicjie AJiH ojiiiBHHCOAepJKaimix acjxpysiiBOB, 
Tan KaK oneHb 3aMaHHiiB0 no npii3HaKy coBnaAe- 
HIIH MaKCHMyMOB CyAHTb O nOJIOJKeHIIH KOHTaKTa 
6e3 HenocpeACTBeHHbix ero HadjnoACHiiH b nojie. 
FIOKa >Ke MbI BbIHyJKAeHbl npiIBH3bIBaTb MarMaTII- 
necKiie TeKCTypbi nopoA pa3pe3a k TOMy hjih iiHOMy 
ynacTKy, rAe koht3kt c BMemaromiiMii nopoAaMii 
AOCTyneH HadjnoAeHino. 

CpaBHemie neTpocTpyKTypHbix y3opoB no njia- 
niOKjia3y h ojiiiBimy n03B0JineT, KaK npaBiuio, 
BbiOpaTb rJiaBHbiii MaKCHMyM, OTpaJKaioimiii nojio- 
iKeHiie KOHTaKTa (njiaHnapajuiejibHOCTb b nopoAe) 


ii npeo6jiaAaroiu,HH JiimeHHbiH sjieMeHT (jniHeftHa- 
TOCTb) b 3toi“i njiocKOCTH. TaKoe cpaBHeHiie, npii 
ycjiOBim noBceMecTnoro pacnpocTpaHeHim Kpn- 
CTajuiOB njianiOKjia3a b nopoAax pa3pe3a, n03B0- 
jineT BbidpaTb stii HanpaBJieHiin b nopoAax, rAe 
TaK>Ke pacnpocTpaHeH ojiiibiih, ii AaJiee no pa3pe3y 
y>Ke b 6e30JiiiBiiH0Bbix nopoAax nojib30BaTbca 
HCKjnoHiiTejibHO KpHCTajiJiaMH njianiOKjia3a. 

KaK noKa3biBaeT H3yHeHiie MaraaTiiHecKiix TeK- 
CTyp AiitJxpepeHmiaTOB cjio>KHonocTpoeHHOH Tpan- 
nOBOH HHTpy3HII HopiIJIbCK I, OTMeHeHHbie 3aKO- 
HOMepHOCTii b opueHTiipoBKe KpiiCTajiJiOB njiarno- 
Kjia3a ii ojniBima aoct3tohho ycTOHHHBbi h, no-Bii- 
AiiMOMy, MoryT SbiTb ncnojib30BaHbi npii H3yne- 
hhh aHajioniHHbix TpannoBbix iiHTpy3HH. npii pac- 
CMOTpeHim MarMaTiinecKHx TeKCTvp An4)(|)epeHmia- 
TOB HHTpy3HH HopiIJIbCK I MbI UHipOKO nOJIb30- 
BaJIHCb OTMeneHHblMH 3aKOHOMepHOCTHMII. 

OPHEHTHPOBAHHOE CTPOEHME 
AHtptPEPEHIAHATOB HHTPy3HH HOPHAbCK I 

Oahoh ii3 rjiaBHbix 3aAan, KOTOpbie ctohjih 
nepeA MiiKpocTpyKTypHbiM aHajni30M nopoA hht- 
py3HH, 6 hjio npe>KAe Bcero noKa3aTb npucyTCTBiie 
HJIH OTCyTCTBIie OpiieHTIipOBaHHOrO CTpOeHIIH B 
hhx. nepBbie pe3yjibTaTbi, CBHAeTejibCTByK>mne o 
npiicyTCTBim A0CT3T0HH0 xopouieft OpiieHTIipOBKH 
nJiani0Kjia30B b nopoAax HHTpy3Hii, 6biJin AOJiojKe- 
Hbi ii onyfijiiiKOBaHbi h3mh paHee (3oAOTyxiiH, 
1963 i). B HacTOHmen paOoTe mm ocTaHOBiiMCH 6 o- 
jiee noApofiHO Ha AOKa3aTejibCTBax npiicyTCTBim 
opueHTiipoBaHHoro CTpoeHim, ocHOBbiBancb Ha 
ii3yHeHHH nepBHHHOH MarMaTiinecKOH opueHTii- 
pOBKii KpiiCTajiJiOB njiani0Kjia30B ii ojiiiBHHa. 3 ,jih 
yAoficTBa H3Jio>KeHH5i nocjieAOBaTejibHO paccMOT- 
piiM neKOTopbie nojiyneHHbie HaMii opiieHTiipHbie 
AiiarpaMMbi Ka>KAoro 113 ochobhmx AHcjxjiepeHmia- 
TOB IIHTpy3IIII. Hto6m AaHHblH IIJIJHOCTpaTIIBHblH 
MaTepiiaji 6 mji AOCTaTOHHO npeACTaBHTejibHbiM, npn- 
boahm 3Aecb AiiarpaMMbi no nHTii pa3pe3aM 6 ne- 
pe3 AiitJxJiepeHmiaTbi HHTpy3iiii c npiiBH3KOH k yna- 
CTK3M HafijIIOAaeMblX K0HT3KT0B (BCerO >Ke TaKIIX 
pa3pe30B h3mh iiccjieAOBaHO 6ojiee 20). MnKpo- 
CTpyKTypHbie AiiarpaMMbi npiiBOAHMbix iiccjieAO- 
BaHHbix o6pa3ii,OB conpoBO>KAaioTCH pe3yjibTa- 
T3MH HX XHMIIHeCKHX aHaJIII30B, BbinOJIHeHHbIX 
L^XJI HoBOCiiSupCKoro reojiynpaBJieHHH. 

KoHTaKTOBbie ra66po-AOAepnTbi 

KoHTaKTOBbie ra 66 po-AOJiepiiTbi npeACTaBJinioT 
cofioft nopoAbi c oc}hitoboh (y caMoro KOHTaKTa) 
HJIH nOHKHJIOOC})HTOBOH CTpyKTypOH. CjIOJKeHbl OHH 
b ochobhom KjiiiHomipoKceHOM ii njianiOKjia 30 M. 
B nopoAe Koe-rAe npiicyTCTByioT OTAeJibHbie 3 ep- 
Ha O JI H B H H a, H 3 peAKa HX AOBOJIbHO MHOTO. 

6 113 nOA 3 eMHOH qacm IIHTpy3HH, BCKpbITOH pyflHHKOM 

«3anoJinpHbiH». 
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T a 6 ji h u a 6 

Pe3yjibTaTbi xhmhmcckhx aHajiH30B KOHTaKTOBbix ra6fipo-AOJiepnTOB (b Bee. %) 


■ 

06p. 43B, 
II pa3pe3 
(P) 

OSp. 56A, 
III p. 

06p. 2, 

I p. 

06p. 19, 
VII p. 

06p. 20, 

VII p. 

Ofip. 108, 

X p. 

OGp. 199A, 
VIII p. 

Ofip. I99B, 
VIII p. 

Cpe;;HeB3Be- 

IIieHHblH 

cocraB 

HHTPY3HH 

S 1 O 3 

47,08 

44,44 

44,87 

47,53 

48,88 

47,80 

48,02 

50,65 

44,06 

Ti0 2 

1,07 

0,82 

2,31 

1,11 

0,42 

0,74 

1,10 

0,90 

0,71 

ABO 3 

14,34 

11,80 

14,70 

14,64 

13,64 

15,98 

12,13 

14,96 

14,81 

Fe203 

4,00 

3,88 

6,32 

3,85 

3,79 

3,44 

2,76 

3,79 

4,51 

FeO 

9,32 

9,53 

10,28 

8,13 

8,97 

7,85 

10,99 

6,55 

8,77 

CaO 

10,68 

8,80 

8,23 

10,25 

9,42 

11,53 

9,71 

10,03 

9,85 

MgO 

8,31 

15,34 

4,54 

8,30 

8,84 

7,40 

9,17 

6,68 

10,84 

MnO 

— 

. 0,20 

0,14 

0,10 

0,18 

0,17 

0,20 

0,16 

0,14 

KsO 

0,56 

0,40 

0,93 

0,52 

1,10 

0,72 

0,84 

0,94 

0,66 

Na 2 0 

2,31 

1,49 

2,34 

1,81 

1,48 

2,16 

1,98 

2,40 

1,26 

H 2 0 

0,54 

0,15 

0,50 

0,80 

0,67 

0,44 

0,25 

0,70 

0,32 

FI. n. n. 

1,59 

2,66 

3,15 

2,67 

2,99 

2,13 

1,67 

1,87 

3,09 

S 

0,16 

0,57 

1,89 

0,76 

0,55 

0,55 

0,54 

0,38 

0,95 

P 2 O 5 

— 

0,092 

0,48 

0,12 

0,12 

0,10 

0,12 

0,20 

0,24 

Cri 0 3 

— 

0,31 

0,01 

0,05 

0,06 

0,012 

0,008 

— 

0,44 

V 0 O 5 

— 

— 

0,08 

0,03 

0,03 

— 

— 

— 

0,03 

06i3eMHbiH 

Bee 

— 

2,86 

— 

— 

— 

2,92 

2,98 

2,90 

— 


n p ii m e i a h n e. 06p. 19 b3ht b KomaKTe c necnaHHKaMii TyHryccKoft cbiitu; o6p. 20 — b 5 n ot KOHTaKTa; 
ofip. 199A —b 1 m ot KOHTaKTa c jiafipanopoBbiMH nopcjuipiiTaMii; ofip. 199B — b 4 m ot KOHTaKTa. CpeflHeB3BeuieHHbiH 
cocTaB HHTpy3HH (cpeAHee H3 54 aHaJiii30B) npiiBOflHTcn no M. H. ro«JieBCKOMy (1959i). „ 


OfibIHHO 3epHa 0JIHBHH3 HMeiOT HeTKyiO KpiICTajI- 
jiiinecKyio orpaHKy n nacTO ii30MeTpiiHHbi. CpeA- 
hhh pa3Mep hx 0,08 — 0,15 mm, peAKO 0,3 mm. 
E[jiarHOKJia3 o6pa3yeT BbiTHHyrae JieHcra 
co cpenHHMH pa3MepaMH 0,5—0,8x0, 1 —0,15 mm. 
Bnojib yAJiiiHeHiin, Kax npaBiuio, pacnojiara- 
IOTCH ABOHHHKOBbie UIBbl nO (010). Xl,OBOJTbHO HaC- 
to mojkho HaOjnoAaTb njianiOKjia3 HecKOJibKiix re- 
Hepamifi. Tax b nopoAe, nepexoAHOH k TaKCiiTO- 
BOMy raOfipo-nojiepiiTy, HMeroTCH 3 reHepamm: 1) 
KpynHbie 30HajibHbie TaSjniHKii co cpeAHHMii pa3Me- 
paMii 0,5 — 0,3x0,3 — 0,2 cm; 2) HJiHHHbie y3Kiie 
30HajTbHbie TafijIHHKII BeJIHHIIHOH 1 — 1,5X0,3— 
0,2 mm; 3) MejiKiie BbiTHHyTbie JieHcra 0,08 — 0,2X 
0,03 — 0,08 MM. riOHKHJIOOtjHITOBbie yHHCTKH K JI H- 
h o n ii p o k c e h a cocTaBJiniOT b cpeAHeM 1,2 — 
1,5 mm b AnaMeTpe. B mjiiic})ax H3 stoh )Ke nopoAbi 
bhaho, hto KjiiiHoniipoKceHOBbie ynacTKH bo mho- 
hix MecTax «rpaHyjHipoBaHbi», hohbjihiotch Kyn- 
KH H HenOHKH H30MeTpiIHHbIX 3epeH HHSMeTpOM 
0,03—0,08 mm. HHTepecHO, hto b stiix >Ke ynacT- 
xax MOJKeT noHBJiHTbCH h MejiK03epHHCTbiH njianio- 
Kjia3, t. e. npoHBJineTCH hbh3h aTaKCHTOBan Tex- 
CTypa. B Apyrnx ynacTKax bhaho, hto rpeOeHna- 
Tbie 3epHa KJIHHOmipOKCeHa nOHKIIJIOO(})IITOBbIX 
BbiASJieHHH (xoporno bhahh 6e3 HiiKOJien) npn pac- 
CMOTpeHini b nojiHpH30B3HHOM CBeTe pacnaAaioTCH 


Ha OTAeJibHbie H30MeTpiiHHbie 3epHa AnaMeTpoM 
0,08—0,15 mm (TaOji. I, 1 ). TeMHOUBerabie mii- 
Hepajibi cocTaBJiniOT ao 50% ot Maccbi Been no- 
poAbi. B nopoAe HMeeTCH 3HaHHTejibHoe KOJinnecT- 
bo BbiAeJieHHH MaraeTHTa HenpaBHJibHOH (JiopMbi 
(0,03—0,08 mm b AnaMeTpe), BejniHima KOTopbix 
HHOTAa AOCTiiraeT 0,3—0,6 mm . 3Aecb nonaAaiOTCH 
noAoSHbie nee bhacjichiih cyjibcjniAOB, npuneM oco- 
6eHHO xapaKTepHbi ACHApiiTOBHAHbie bhacjichiih b 
njianiOKjia3ax, no cnaftHOCTii ii TpeimmaM (cm. 
npiuio>KeHiie, Ta6ji. I, 2 ). 

B nopoAax naero noHBJineTCH 6ypoBaTO-Kpac- 
HblH H OpaHJKeBblH 6lIOTIIT, CHHe-3eJieHbIH aMtJni- 
6oji b BiiAe BOJiOKHiiCTbix ii ctJiepojiiiTOBbix arpe- 
raTOB, Tp3BHHO-3eJieHbIH XJIOpiITOnOA 06 HbIH MHHe- 
paji. nepeHiicjieHHbie Mimepajibi ofibiKHOBeHHO jio- 
Kajni3yioTCH b yrjiOBaTbix ynacTKax Me>KAy JieftcT 
njianiOKjia30B. Ilo njianiOKjia3aM Koe-rAe OTMe- 
neHbi cocciopiiTOBbie arperaTbi. 

KpiiCTajuioonTiinecKiie kohct3hth ii cyjKACHiin 
0 cocTaBe nepBHHHbix MarMaTiinecKiix MiiHepajiOB 
AJiH Bcex nopoA npiiBOAHTCH b OTAejibHOH rjiaBe. 

Pe3yjibTaTbi xiiMiinecKiix aHajni30B HeKOTOpbix 
o6pa3HOB 7 KOHTaKTOBbix ra66po-AOJiepiiTOB iiht- 
py3HH npiiBOAHTCH B Ta6jl. 6. OcoSeHHOCTII 

7 OgbeMHbift Bee ofipa3UOB nopofl onpenejisuicsi A. H. 
HyAapeBbiM. 
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Onr. 7. CBOAHan TaCJinua opueHTHpHbix AHarpaMM KOHTaKTOBbix raCCpo-AOJiepuTOB no HenoTopbiM pa3pe3aM 

1 — HopMajib k CJiHJKaftmeft iuiockocth KOHTaKTa (peace k MaKponoJiocqa-rocTH 2); 3 — HopMajiii k iijiockocthm rjiaBHeilmux ciictcm 
MaKpo- h MHKpo ( 4) Tpeu^HHOBaTOCTH, npoHBHBineiicH b ^aHHOM yqacTKe nopo^bl 



















xhmh 3Ma Bcex onucbiBaeMbix nopoA 6ojiee AeTajibHO 
pa3o6paHbi b cnemiajTbHoft rjiaBe. 

HeKOTopbie npiiMepbi nojiyneHHbix MHKpocTpyK- 
TypHbix AnarpaMM no njiarnoisjia3aM n nacTiiHHO 
no ojiiiBimy H3 KOHTaKTOBbix ra66po-AOJiepiiTOB 
npnBOAHTCH (no pa3pe3aM) b cboahoh Tadjiime, 
TipeACTaBJieHHOH Ha (Jair. 7. PaccMaTpiiBan AnarpaM- 
Mbi, Ha KOTopbix Taisase HaHeceHbi HopMajm k njioc- 
KOCTHM BHAHMbIX yHaCTISOB KOHT3KT3, JieriSO 3aMe- 
THTb, HTO 3TH yHaCTISH OTpaaSaiOTCH MaKCHMyM3MH 
HopMajieft k rpaHHM BToporo niiHaisoiiAa ispiiCTaji- 
jiob njianiOKJia3a (pease ncnojib30Bajicji Taisase h 
T peTHH mmaKOHA) H COOTBeTCTByromilMH MaiSCH- 
MyMaMH KpncTajuiOB ojiHBHHa. Kais Jienso 3aMe- 
THTb, H AJIH nJiariI0KJia30B, H AJIfl OJIHBHHOB npOHB- 
jiaeTCH opToroHajibHoe (iijih cydopToroHajibHoe) 
pacnojioaseHiie rjiaBHbix MaKCHMyMOB (Haiidojiee 
HHTeHCHBHbIX odbIHHO, HO He BCerAa). yCJIOaSHHIO- 
miiM AiiarpaMMbi (JiaisTopoM HBJiaeTCH HCKpHBJieHHe 
njiocKOCTH KOHTaKTa Ha rjiydirae, KOTopoe Be^eT 
k noHBJieHiiio pnAa hobhx MaKCHMyMOB, conpaaseH- 
HblX CO CBOHMH AOnOJIH5HOIU,HMH MaKCHMyM3MH. 
rioMHMO 3 thx, isoe-rAe (ocoSeHHO ajih njianiOKJia3a) 
noHBJineTCH pan npOMeasyTOHHbix MaKCHMyMOB, 
no-BHAHMOMy, 3a cneT pa3BHTHH npii3M b orpaHise 
KpncTajuiOB. MnKpocTpyKTypHbie AiiarpaMMbi no 
OJiiiBHHy (t}inr. 7, ihji. 43B) noKa3biBaioT B3aiiMO- 
3aMeHHeMOCTb no (100) h (010) c OTpaasemieM 
nJIOCKOCTH KOHTaKTa, B OCHOBHOM (100). OTAeJIbHblH 
KpynHbiH MaKCHMyM jVm([001]) (JuiKCiipyeT no- 
jioasemie BbiTHHyTOCTii KpncTajuiOB. B ihji. 193A 


KpyTan njiocisocTb KOHTaKTa (npiidjiiiasaromaacfl 
k BepTiiisajibHoft) OTpaasaeTCH Ha stot pa3 He (010) 
h He (100), a (001). Xopoman B3aiiM03aMeHHeMOCTb 
no (100) h (010) Ha6jnoAaeTCH h 3Aecn b npeAejiax 
njiocisocTii nojiocnaTOCTii (none Ng h Np). Yajih- 
HeHiie KpncTajuiOB 3Aecb, no-BHAHMOMy, noHTii 
OAHHaisoBoe no Ng h Np. I7o Am([001]) 3Aecb no- 
jiynaeTCH MiiHHMajibHoe yAJiHHeHiie: (001)— njioc- 
isocTb HaiiSojibuiero ynJiomeHim — h b ashhom, 
Aobojibho peAKOM cjiynae, Nm He OTpaasaeT JiHHeH- 
H3TOCTH nOpOAbl. Pe3yjIbTaTbI paCHIH(J)pOBKH (b 
B iiAe HanpaBJieHiiH njiaHnapajuiejibHOCTii h JiHHeft- 
naTOCTii) isais npiiBOAHMbix, Tais h mhothx Apynix 
AiiarpaMM KOHTaisTOBoro raddpo-AOJiepiiTa mojkho 
B iiAeTb Ha neTpocTpyisTypHbix cxeMax OTAeJibHbix 
ynacTKOB HHTpy3ini, npiiBOAHMbix Hecisojibiso Aa- 
jiee. 

TaKCHTOBbie ra66po-AOAepnTM 

OdbIHHO 3TO ISpynH0-HepaBH0MepH03epHHCTa5I 
nopoAa c aTaisciiTOBOH TeiscTypoft (tjair. 8; cm. 
npiuioas., Tadji. II, /). OTAeJibHbie JieHisoispaTOBbie 
ynacTisii MoryT HMeTb b AnaMeTpe ot HecisojibisiiX 
MiiJiJiiiMeTpOB ao 1 cm h dojiee. B Taisiix ynacTisax 
CTpyisTypa npiidjuiasaeTCH is rnnnAH0M0pt}jH03ep- 
hhctoh. KpiiCTajiJibi n ji a r ii o k ji a 3 a npeA- 
CTaBJieHbl TadjIHTHaTbIMH H BbITHHyTbIMH pa3pe- 
3aMii BejniHHHOH b cpeAHeM 0,6 X 0,3 h 1,2X0,5 mm 
h AOCTiiraioT pa3MepoB 1,2 — 4x0,9 — 1,5 mm. 

B OTAeJibHbix cjiynanx HadjiioAaioTCH em,e dojib- 
rniie pa3Mepbi KpncTajuiOB. 3oHajibHoe CTpoe- 
Hiie xoporno BbipaaseHO. npimeM OTMene- 
Hbi cjiynaii, isorAa y3isne AsoiiHHisoBbie 
nojiocbi, nepeceisan Bee 30Hbi b 30Hajib- 
hoh Tadjiiinise, caMii He HMeioT 30Hajib- 
Horo CTpoeHim. OneHbnacTbi B3aiiMHonep- 
neHAmsyjiHpHbie AsoiiHHisoBbie uiBbi. Tpa- 
Himbi KpncTajuiOB njiarnoisjia3a nacTO 3a- 
3ydpeHHbie H3-3a odiuniH noihsiuiiiTOBbix 
BisjiioHeHHH njiarnoisjia3a b njiarnoisjia3, 
a Taisase ojiHBHHa. B HeisoTopbix ynacTisax 
C nOHISHJIOOCjlIITOBOH CTpyiSTypOH 3aMeTHbI 
saisoHOMepHbie rpatjHinecisiie BpocTisii njia- 
rnoisjia3a b isjniHomipoisceH. Bojibman He- 
p aBHOMepHOCTb OTMenaeTCH b BejiiiniiHe 
KpncTajuiOB h y k ji h h o n h p o is c e- 
h a. Yase MaispocisomiHecisH 3aMeTHbi bh- 
THHyTbie ispiiCTajuibi, AOCTiiraioimie b ajih- 
Hy 1 cm h dojiee h b miipiiHy ao 0,5 cm. 
HMeioTCH 3epHa BejiiiHiiHofi 0,15—0,3 cm. 
OrpaHHHeHim KpncTajuiOB MoryT dbiTb He- 
npaBHJIbHblMII, 3a3y6peHHbIMH. no ISpaaM 
ispynHbix KpncTajuiOB MoaseT noHBJiHTbcn 
npepbiBHCTaa isaftMa isjiHHOniipoisceHa 
H3yMpyAHO-3ejieHoro u,BeTa miipiiHofi ao 
0,15 mm c njieoxpoii3MOM: no Ng — aseji- 
T0BaT0-3ejieHbifi, no Np —TpaBHHO-3ejie- 
Hbifi.HHorAa 33MeTHO, hto Mejnsiie ispiiCTaji- 



4>nr. 8. llHTHHCTaH aTaKCHTOBaa TeiscTypa b TaKCHTOBbix ra66po- 
AOJiepiiTax. 06p. 712A, yBea. 1,5 
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JIbl UeJIHKOM CT3H0BHTCH 3eAeHbIMH, OCOfieHHO B OK- 
pyjKemiH BbiflejieHufl npemiTa. KafiMbi 3ejreHoro 
(^eppuaBniTa ofibiKHOBeHHO HacjieAyroT pacnoAO- 
>KeHHe SecuBeraoro KAimomipoKceHa, 6ojiee >Ke- 
jie3HCToro cocTaBa, neM ueHTpajibHbie Hacra Kpn- 
CTaJUIOB. OneHb HHTepeCHbIM (JiaKTOM HBAHeTCH 
HaAHHHe HCHJIKOnO^oSHblX BbiAeAeHHH KAHHOnil- 
poKceHa, HHor^a y>Keo3ejieHeHHoro (iha. 4), npomi- 
Kaioiuero b njiarnoKjia3 h Koe-r^e 3aMem,aeMoro 
cyjib(J)HAaMH. Tojim,HHa iix 0,03 — 0,05 mm , flJiHHa 
AO 1,2 mm h 6ojiee. HHorAa bhaho, hto noAoOHbie 
JKHAKH OTBeTBAHIOTCH OT KpynHbIX 3epeH KAHHO- 
nupoKceHa h Koe-rAe nepecenaioTCH >khak3mh cep- 
neHTHHa. H3peAKa noHBAHioTCH MOHOMimepaAbHbie 
KAHHonupoKceHOBbie ynacTKH c MHKporpaHoSAa- 
ctoboh CTpyKTypon. flocAeAHee ocoSeHHO xapaK- 
TepHO AJifl o a h b h h a, KorAa coBepmeHHO He- 
coMHeHHO KpynHoe 3epHO pacnaAaeTCH Ha «KyHKy» 
SOAee MeAKHX C nOAHTOHaAbHblMH OHepTaHHHMII, 
o6pa3ya ynacTKH c MHKporpaHoOAacTOBon CTpyx- 
Typoft. HHorAa OAHBHHa b nopoAe ObiBaeT HacTOAb- 
ko MHoro, hto b cym,HOCTH nopoAa npeACTaBAHeT 
co6ofi miKpiiTOBbifi ra66po-AOAepiiT c aTaKCHTOBoii 
TeKCTypOH H AefiKOKpaTOBblMH yHaCTK3MH c Ma- 
AblM KOAHHeCTBOM 0AHBHH3 (iHA. 21, 44). B OTAeAb- 
Hbix ynacTKax oahbhh AaeT cerperamiOHHyro CTpyx- 
Typy c BeAHHHHofl 3epHa b cpeAHeM 0,3 mm c npa- 
BHAbHOH KpiiCTaAAorpacjniHecKOH orpaHKon 3epeH. 
B Apyrux MHKpoynacTKax nopoAbi oahbhh npeA- 
CT3BAeH MeAKHMH H30MeTpHHHbIMH 3epH3MH, 06 - 
pa3yrou;HMH ueAbiepoccbinn, noAOCbiHAii«Aopo>KKH» 
(cm. npnAO)K., TafiA. Ill, 1 ). BeAHHHHa 3epeH Ta- 
khx o6pa30BaHHH 0,05 — 0,10 mm b AnaMeTpe h 
M eHee. JIro6onbiTHO, hto Tamie ynacTKH conpoBOJK- 
AaiOTCH H MeAKHMH BbITHHyTbIMH KpHCT3AAaMH 
(Tima AeftcT) nAaniOKAa3a BeAHHHHofl 0,1 — 0,3X 
0,5 MM. HHOTAa (iHA. 44, 58) nOHKHAOO(|)HTOBbie 
ynacTKH, xapaKTepHbie A-nn KAHHomipoKceHa, 06 - 
pa3yeT H OAHBHH (nOHKHAOKpiICTbl 8 KAHHOmipOK- 
ceHa 3Aecb SoAee no3AHiie). Pa3Mep hx b cpeAHeM 
1,5 — 2 mm . B TaxoM CAynae H30MeTpHHHbie Kpn- 
CTaAAbi, pa3MepaMH ot 0,8 ao 0,008 mm , npeACTaB- 
A5HOT CAHBmHeCH H3CTH AGHApHTOBHAHbIX 06pa30- 
B3HHH (CM. npHAOJK., T3(5 a. Ill, 2 ). flO-BHAHMOMy, 
3Aecb Ha^AKiAaeTCH no3AHenmaH cSopHan nepe- 
KpHCTaAAH3amm c o6pa30BaHiieM noHKHAOKpnc- 
tob. B pHAe CAynaeB mojkho bhactb HenpaBHAbHbie 
yrAOBaTbie BbiAeAeHHH OAHBima. Okoao mhothx 
yrAOBaTbix ockoakob «pa3bexaBmerocH» KpynHO- 
3epHHCT0T0 0AHBHH3 MOJKHO BHACTb MeAKHe H30- 
MeTpiiHHbie rpaHyAiipoBaHHbie 3epHa OAHBima h 
M eAKHe AeflcTbi nAarnoKAa3a. B OTAeAbHbix CAy- 
nanx (cm. npiiAOJK., thOa. IV, 1) C03AaeTCH noAHoe 

8 3Aecb h Aajiee TepMUH «nofiKHJioKpncT» ynoTpeSjineTCH 
B 3HaTeHHH TepMHHa «OHKOKpHCT» aMepHKaHCKoii KJiaCCH- 
4>HKamiH. FlepBbiH fiojiee yAoSeH, Tan iok, o6o3HaTaH ochob- 
hoh sjieMeHT n0HKHA00(l)HT0B0H CTpyKTypu, noHTH coBnaAaeT 
c ee H33BaHneM. 


BnenaTAeHHe toto, hto AeflcTbi nAaniOKAa3a pacTyT 
no Tpem,HHKaM b 3epHe OAHBima h pa3ABHraioT na- 
cth 3thx 3epeH Bee AaAbiue (nacTH 3epHa racHyT 
nOHTH OAHOBpeMeHHO HAH OAHOBpeMeHHO). 

B KpucTaAAax OAHBHHa HafiAioAaeTCH Macca 
BKAioHeHHH (AHaMeTp hx He npeBbimaeT 0,01 mm ). 
BKAioHeHim pacnoAaraioTCH no 3aAeneHHbiM oah- 
bhhom >Ke Tpeiu,HHKaM. ripeo 6 AaAaioT hhcto ra30- 
Bbie BKAKDHeHHH, HO eCTb H CyiH,eCTBeHHO Ta30Bbie 
(oTMeneHO cpaBHHTeAbHO KpynHoe BKAioneHne — 
0,02 mm b AnaMeTpe c ra30BbiM ny3bipbKOM okoao 
60% ot o 6 m,ero ofineMa; cm. npnAOJK., Ta 6 A. IV, 
2). 06nAiie ra30Bbix BKAroneHHH b OAHBHHe — xa- 
paKTepHan nepTa TaKCHTOBbix ra 66 po-AOAepnTOB — 
CBHACTeAbCTByeT 06 HHTeHCHBHOM b03A6hctbhh ra- 
30BbIX H CymeCTBeHHO ra30BbIX paCTBOpOB Ha KpH- 
CT3AAbI OAHBHHa B npOHeCCe (J)OpMIipOBaHHH TaK¬ 
CHTOBbix rafidpo-AOAepHTOB KaK An4 ) 4 )e P eHU ' !i aTa 
HHTpy3HH. HMeeTCH SOAbmOe KOAHHeCTBO MeAKHX 
AHH30BHAHHX BKAIOHeHHH paCnAaBa. 

TunepcTeH BCTpenaeTCH peAKO b koah- 
necTBe oahoto — HecKOAbKiix 3epeH Ha mAinJi; b 
OTA eAbHbix CAynanx Aa>Ke npeoOAaAaeT HaA kah- 
HOnHpOKCeHOM H MO>KeT 06pa30BbIBaTb nOHKHAO- 
KpiICTbl AO 2 MM B AHaMeTpe. riAeOXpOH3M o 6 bIH- 
HblH, OTHeTAHBbIH. 

XIoBOAbHO nacTO b nopoAe npoHBAHeTCH 6 ypan 
poroBaa o 6 m a h k a, KOTopan pa3BHBaeT- 
ch OTAeAbHbiMH yHacTKaMH (ao 0,25 mm b AnaMeTpe) 
no KpHCTaAAaM KAimonupoKceHa. XapaKTepHO, 
hto 6 ypan poroBan o 6 MaHKa MonceT KOHTaKTHpo- 
B3Tb C CyAb(j)HAaMH 6e3 KaKOrO-AIlSo H3MeHeHHH 
OKpacKii (t 36 a. V, /). B to >Ke BpeMH npn conpu- 
KOCHOBeHHH ee C BblAeAeHHHMH npeHHTa nOHBAHeTCH 
peaKHHOHHaH KafiMa CHHe-3eAeHoro aMcjmdoAa. B 
nopoAe nacTO OTMenaioTCH KpiiCTaAAbi c(ieHa 
HenpaBHAbHofi h kahhobhahoh (JiopMH pa3MepoM 
AO 0,15 mm . Cc})eH OTHeTAHBO nAeoxponpyeT ot 6 y- 
poBaTO-KpacHoro ao SecuBeraoro. MacTO BCTpe- 
naioTCH KpiiCTaAAbi & n a t h t a ao 0,3 mm b 
A naMeTpe, c 30HaAbHbiM CTpoeHiieM. BHemHHH Kan- 
Ma C 0 Aep>KHT Maccy MeAbnafimux BKAroneHHH (ra- 
30Bbix) h KaJKeTCH pnSoH. 

B h o t h t He xapaKTepeH A-fin TaKCHTOBbix 
ra 66 po-AOAepnTOB h BCTpenaeTCH b BHAe oahhoh- 
. Hbix MeAKHX HemyeK oparoKeBoro HBeTa. HHorAa 
oh BCTpenaeTCH b SoAbmux KOAHHecTBax b BHAe 
rpeSeHHarax MeTaKpiiCTaAAOB 0,15 — 0,3 mm b 
A naMeTpe (TaM, rAe nopoAa y>Ke HanoMimaeT nn- 
KpiiTOBbiH ra 66 poAOAepHT). 

C y a b (j) h j bi o6pa3yioT HenpaBHAbHbie AeH- 
ApHTOBHAHbie BbiAeAeHHH 0,05— 0,08mm b AHaMeT¬ 
pe. HacTO pacnoAaraioTCH no Tpem,HHKaM cnafiHO- 
cth h HenpaBHAbHbiM ceKyiu,HM Tpeui,HHKaM b nAa- 
niOKAa3e, pence b KAimonupoKceHe, imorAa no 
cnaimocTH b SnoTiiTe. BbiAeAeHHH cyAbc})HAOB 
HMeioT pa3Mepbi, KaK 3 to bhaho b o6pa3u,ax, AO 
5—7 cm b AHaMeTpe, ho o 6 hhho He npeBbimaioT 
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T a 6 ji h u, a 7 


Pe3yjibTaTbi xhmhhcckhx aHajiH30B TaxcHTOBi.ix raGfipo-AoaepHTOB 

(b Bec.%) 


OKHCJIbl 

d 

to 

jr u 

. to 

0, ra 
\o o 

0~ 

d 

V 

d 

VO 

O 

06p. 58, 

III p. 

< 

CD 

>0 . 

• O. 

O, 

VO —' 

o£ 

OGp. 194, 

IV p. 

06p. 195,IVp. 

Oop. 200A, 
VIII p. 

O 

. d. 

CL 

82 

06p. 105A, 

X p. 

< 

r>- 

0 

d d 

vo 

OX 

06p. 21, 

VII p. 

” d 
d>- ■ 

vo^ 

o> 

Si0 2 

44,41 

45,53 

43,87 

40,27 

44,19 

41,39 

47,85 

36,87 

42,17 

44,10 

43,19 

44,01 

Ti0 2 

0,55 

0,67 

0,42 

0,55 

0,28 

0,28 

0,75 

0,43 

0,64 

0,57 

0,91 

0,97 

AI 0 O 3 

19,97 

16,60 

14,39 

8,81 

21,90 

11,35 

13,84 

7,28 

8,90 

6,78 

11,14 

11,89 

Fe 2 03 

3,29 

4,35 

2,72 

4,43 

1,83 

4,05 

3,86 

7,20 

4,20 

13,31 

5,25 

5,63 

FeO 

5,97 

8,07 

9,39 

10,17 

5,08 

9,67 

6,58 

8,90 

10,28 

6,44 

8,66 

8,40 

CaO 

7,98 

9,75 

10,03 

5,90 

11,88 

6,61 

12,64 

3,90 

7,09 

13,87 

7,47 

7,38 

MgO 

8,60 

8,42 

13,96 

21,70 

7,55 

20,79 

8,19 

22,44 

21,30 

7,40 

16,74 

13,11 

MnO 

0,10 

— 

0,19 

0,21 

0,10 

0,20 

0,16 

0,16 

0,23 

0,14 

0,18 

0,19 

K 2 O 

2,34 

0,92 

0,32 

0,12 

1,57 

0,40 

0,20 

0,10 

0,40 

0,74 

0,42 

0,60 

Na 2 0 

1,23 

2,57 

1,22 

0,68 

1,71 

0,78 

1,86 

0,14 

0,88 

1,62 

0,96 

1,62 

S 

0,53 

1,06 

0,42 

0,84 

0,31 

0,93 

1,25 

2,19 

0,44 

2,53 

0,36 

0,66 

n.n.n. 

5,42 

2,53 

2,69 

5,98 

4,67 

4,32 

2,68 

10,41 

3,73 

3,27 

4,84 

4,24 

H 2 0 

1,05 

0,35 

0,28 

0,92 

1,01 

0,44 

— 

1,48 

0,21 

0,15 

— 

1,25 

P 2 O 5 

0,01 

— 

0,053 

0,06 

0,045 

0,044 

0,07 

0,07 

0,092 

0,06 

0,10 

0,10 

V 2 O 5 

0,03 

— 

0,015 

0,020 

— 

— 

— 

— 

— 

— 

— 

— 

Cl *203 

0,05 

— 

0,018 

0,028 

— 

— 

0,05 

— 

0,08 

0,15 

0,76 

0,89 

Og'beMHblH 

Bee 

— 

3,00 

3,00 

2,86 

— 

2,87 

3,03 

2,66 

3,03 

3,03 

— 

— 


1—2 cm b AHaMeTpe. IIoa MiiKpocxonoM xoporno 
3aMeTHbi BbiAeJieHHH pa3MepoM 0,1—0,3 mm . Koe- 
r^e bhaho, hto cyjibcjiiiAbi 3aMem,aroT MarHeTHT, cy- 
AH no 0CT3TK3M MameTHTa cpeAH cyjibcjuiAOB. 
Koe-rAe no3AHiiMH cyjibcjiiiAaMii (cyAH no KyfiiixaM, 
nnpiiT) 3aMeui,aeTCH Aa>xe MaraeTHT, «c6pomeH- 
HbiH» npn cepneHTHHH3amiH ojniBHHa, nero He 6bi- 
BaeT, Kan mm yBiiAHM AaJiee, b miKpiiTOBbix ra66po- 
AOJiepiiTax. B TaKCHTOBbix ra66po-AOJiepiiTax Koe- 
rAe OTMenaioTCH HenpaBiuibHbie nHTHOo6pa3Hbie 
ynacTKii BbiAeJieHHH OKTasApunecKiix 3epeH xpo- 
MiiTa 9 co cpeAHen BejiiiniiHOH 3epHa 0,01—0,03 mm , 
npnneM HadjiioAaioTCH ohh 3Aecb nan BKjnoneHHH 
bo Bcex Mimepajiax nopoAbi b BHAe rycTon Cbinn, 
hto ocoOeHHO xapaKTepHO, nan mm yBHAHM AaJibiiie, 
AJiH nacTH miKpiiTOBbix raOdpo-AOJiepnTOB. II 3 
BTopiiHHbix MHHepajroB, pa3BHBaioiii,HXCH no OJIII- 
BHHy, BCTpenaeTCH SoyjniHriiTonoAoSHbiH njieoxpo- 
iipyromiin MHHepaji, o6pa3yrom,HH noe-rAe nojiHbie 
nceBA0M0pcj)03bi, a TaK>Ke cepneHTim-xjiopiiTOBMH 
MHHepaji. flo njianiOKjia3aM, no nayTime Tpein,H- 


8 ripeACTaBJiaeT co6oft He hhcthh xpoMiiT, a npoMewyToi- 
Hyio pa 3 HOCTb b psmyxpoMHT—MarHeTiiT, cy^H no a=8,3icX 
(aHaJiH 3 peHTreHOMeTpunecKOH JiafiopaTopiin HT hT CO 
AH CCCP). 


hok pa3BHBaeTCH 3ejreHbiH njieoxponpyiomHH xjio- 
piiTonoAoOHbiH MHHepaji, bojiokhhctmh cepneH- 
TIIH-XJIOpiITOBblH MHHepaji, a T3K>Ke npeHHT. Ilpe- 
hht HHOTAa o6pa3yeT KpynHbie c^epoKpucTajuibi. 
npOHBJIHeTCH T3KJKe CHHe-3eJieHbIH BOJIOKHHCTMH 
h jiynncTbiH aMtJuiSoji b TecHOH acconnamm c npe- 
hhtom. OTMeneHbi BbiAeJieHHH MejiKoneuiyHHaToro 
TajIbKa, KOTOpblH, K3K II CepneHTIIH, HBJIHeTCH 60- 
jiee no3AHHM no cpaBHeHino c Shothtom ii pa3Be- 
AaeT nocjieAHHH. Il3peAKa cpeAH poroBoft oOMaHKii 
OTMenaioTCH JiiiH30BHAHbie BbiAeJieHHH rpaHaTa (aH- 
ApaAHTOBoro Tima). 

Pe3yjibTaTbi xiiMimecKiix aHajni30B TaKciiTO- 
bhx ra66po-AOJiepiiTOB npeACTaBJieHbi b Ta6ji. 7. 
Pha o6pa3ii,OB TaKCiiTOBbix ra66po-AOJiepiiTOB (o6p. 
58, 59A, 195, 110, 105A 11 21) no cocTaBy 6jih3kii 
k miKpiiTOBbiM ra66po-AOJiepiiTaM. Biopan rpynna 
o6pa3HOB (o6p. 4, 44, 194, 200A 11 107A) no xii- 
MH3My 6jni3Ka k KOHTaKTOBbiM ra66po-AOJiepiiTaM. 

HenoTopbie npiiMepbi nojiyneHHbix MiiKpocTpy- 
KTypHbix AiiarpaMM no njianiOKjia3aM 11 nacTiiH- 
ho no ojiiiBHHy a-hh TaKCHTOBbix ra66po-AOJiepiiTOB 
npiiBOAHTCH (no pa3pe3aM) b cboahoh TaOjiime (tjnir. 
9). Kax h y KOHTaKTOBbix ra66po-AOJiepiiTOB, 
MiiKpocTpyKTypHbie AiiarpaMMbi HMeioT neTKiie Max- 
ciiMyMbi, OTpa>xaioiH,He njiocKOCTb xoHTaxTa (cyAfl 
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<t>w\ 9. CBOflHaa TaS-raua opHeHTHpnbix .nnarpaMM TaKCHTOBbix ra66po-floJiepHTOB no HenoTopbiM pa3pe3aM. 

yc^oBHbie o6o3HaHeHHH Te >ne, hto h Ha tjmr. 7 























no OTAejibHbiM HenocpeACTBeHHO Ha6juoAaeMbiM 
ynacTKaM KOHTaKTa). HHor^a Ha AnarpaMMax 
MOJKHO 33MeTHTb II3ril6 KOHTaKTa, KOTOpblH (})HK- 
cupyeTcn h CMeuiemieM MaKCHMyMOB njiarnoKjia3a 
(cm. tjuir. 9, uiji. 194) h ojiHBHHa. 06hhho BTopoli 
h TpeTiiii miHaKOHA nJiariiOKJia3a AaioT cxoAHbie 
neTpocTpyKTypHbie y3opbi, hto roBopiiT o xopomeii 
B3aiIM03aMeHHeM0CTH paCnOJTOJKeHHH KpHCTajUTOB 
OTHOCHTeJIbHO nJIOCKOCTII KOHTaKTa (cm. (})Hr. 9, 
uiji. 44). CyA5i no cydopToroHajibHOMy pacnojio*e- 
hiiio rjiaBHbix MaKCHMyMOB AnarpaMM, ii3totob- 
jieHHbix no (010) KpiiCTajuiOB njiarnoKjia3a, B3an- 
M03aMeHneM0CTb Bcex Tpex nimaKOiiAOB (a Tau>Ke 
npii3M, cyAH no npoMe>KyTOHHbiM MauciiMyMaM) 
b TaKCiiTOBbix ra66po-AOJiepiiTax TaK)Ke xoporno 
npOHBJineTCJi. 

Xopoman B3aiiM03aMeHHeM0CTb nimaKOiiAOB 
Ha CTpyKTypHbix y3opax ajih ojiiiBima 3aMeTHa 
Ha (J)iir. 9 (uiji. 58'), npuneM njiocKOCTb KOHTaKTa 
OTpaJKaeTCH rjiaBHbiM MaKCiiMyMOM Np, t. e. (010). 
JIiiHeunaTOCTb (jiiiKCiipyeTCH hctkiim rjiaBHbiM MaK- 
ciiMyMOM Nm, t. e. [001 ]. Bjni3Koe k aTOMy HanpaB- 
jiemie (ho He tohho coBnaAaiomee) (JiHKCiipyeTCH 
ii oahhm n3 rjiaBHbix MaKCHMyMOB AnarpaMM no 
njiani0Kjia3y (cm. (J)nr. 9, uiji. 58). Xopoiuyio B3an- 
M03aMeHneMOCTb rpaHefi ojiHBHHa n nojiHyio yBH3- 
Ky c y3opaMii no njiariiOKjia3y AeMOHcrpupyiOT 
T3K>Ke AHarpaMMbi uiji. 21 n 21' (cm. tjuir. 9). 

npiKpuTOBbie ra66po-AOAepHTbi 

3HauiiTejibHyio (He MeHee 25%) uacTb nopoAbi 
(b pHAe cjiyuaeB ao 60 — 70% no oSbeMy) cjiaraioT 

HAHOMOpcjlHbie KpiICTajIJIbl 0JIHBUH3. B CBH3H C 3TIIM 
AJiH nopoAbi xapaKTepua CBoeo6pa3Han CTpyKTy- 
pa — «cerperamiOHHaa» (RwieBCKiiu, 1959i)— 

C HpKO npOHBJieHHbIM KCeHOMOp4)II3MOM mipoKce- 
hob ii uacTiiuHO njianiOKjia3a (cm. npiuiojK., Tafiji. 
VI, 2 ). rijiariiOKjia3 ninuAHOMopcfieH. KJiiiHonn- 
poKceH u poMOiiuecKHH nupoKceH o6pa3yioT nou- 
KIIJIOKpiICTbl HenpaBIIJIbHOH (|)OpMbI. B OTAeJIbHbIX 
yuacTKax nopoA AntJicjiepeHHHaTa, rAe OTMenaeTCH 
oSeAHeHiie ojihbiihom, Ha6jiioAaeTCH CTpyKTypa, 
6jIII3Ka5I nOHKHJIOOtJlHTOBOH. 

O ji h b u h npeACTaBJieH 3epHaMii co cpeAHii- 
mii pa3MepaMii 0,1—0,5 ao 1,0 mm b AnaMeTpe. B 
SojibiuiiHCTBe 3epeH npOHBJineTCH xopouian Kpii- 
CTajuiorpatJuiuecKaH orpaHKa (npii3Mbi ii nimaKO- 
uah). 3epHa nouTii H30MeTpiiHHbi, ho iix BbiTH- 
HyTOCTb MO>KeT COCTaBJIHTb K iuiipiiHe OTHOUieHIie 
1,5 u Aa>Ke 2. 3HauiiTejibHa5i uacTb 3epeH ojiiiBima 
HaxoAHTCH c KpiiCTajiJiaMii njianiOKjia3a b ocJdii- 
TOBblX COOTHOUieHIIHX. B KpiICTajIJiaX OJIHBIIHa 
Koe-rAe 3aMeraa rpaHyjinmiH 10 . 

10 B 0T,n,eJibHbix yiacTKax MeJinne 3epHa ojiHBHHa (no 
0,08 mm b nnaMeTpe) accounpyioT c MeJiKHMii BUTHHyTUMH 
KpHCTaJiJiaMii nJianiOKJia3a, no-BHAHMOMy, sto cjienbi nac- 
THHHOH rpaHyJIHUHH. 


rijiarnoKjia3 npeACTaBJieH yAJiiiHeHHbiMii 
KpiiCTajiJiaMii co cpeAHHMii pa3MepaMii 1,2 — 0,5x 
0,3—0,08 mm. B nopoAe H3peAKa BCTpeuaioTCH 
T3K>Ke KpynHbie II30MeTpiIHHbie TaOjIHTUaTbie Kpil- 
CTajiJibi, AOCTiiraromne pa3Mepa 2,0x1,5 mm ii 
A a>Ke Sojibiue. B Tauiix KpynHbix KpiiCTajiJiax 
oueHb xoporno 3aMeraa MHoroKpaTHan 30HajibH0cn> 
ii cjiadoe pa3BiiTiie abohhiikob. B BbiTimyTbix 
KpiiCTajiJiax (AJiima k iuiipiiHe AOCTuraeT OTHOiue- 
HHH 1:5) 30H3JIbH0CTb TOJKe 3aMeTHa, HO ABOHHIIKO- 
Boe CTpoeHiie npouBJineTCH ropa3AO npue. ,U,a}Ke b 
M ejiKiix KpiiCTajiJiax (b cpeAHeM 0,3x0,08 mm) 
Koe-rAe 33MeTH0 30HajibH0e CTpoeHiie. rionaAaioT- 
ch b nopoAe OTAeJibHbie JieuKOKpaTOBbie ynacTKii 
C MajIbIM KOJIIineCTBOM OJIHBIIHa C 0(J)IITOBOH CTpyK- 
TypOH. 

KjiHHomipoKceH o6pa3yeT noiiKHJio- 
KpHCTbl BeJIIIHHHOH 1,5 — 2 MM B AHaMeTpe. riOH- 
KiiJiiiTOBbie BKJHOHemiH npeACTaBJieHbi rjiaBHbiM 
o6pa30M ojihbiihom, pexe njiani0Kjia30M. ,H,bohhii- 
KOBoe CTpoeHiie b noiiKiuiOKpiierax npouBJineTCH 
peAKO. floAoSHbie >Ke noiiKHJiOKpiiCTbi o6pa3yeT ii 
poMSuuecKHH nupoKceH. HHorAa 
nocjieAHiiu o6pa3yeT KafiMbi oSpacTaniin Ha ojih- 
BHHe. Koe-TAe MOHvHO BIIAeTb nOHKHJIOKpIICTbl, 
odpa3yioiHne OAHy o6m,yio KaflMy BOKpyr HecKOJib- 
kiix coceAHiix 3epeH ojiHBHHa. njieoxpoii3Ma b 3ep- 
Hax poMfiiiuecKoro niipouceHa He OTMeueHO. H 3 - 
peAKa OTMeuajiacb HacTiiuHan rpaHyjuimiH poM- 
6nuecKoro niipouceHa. noAo6Hbie >Ke KafiMbi 06- 
pacTaHHH BOKpyr ojiHBHHa Ha6jnoAajuiCb b ojiiibh- 
HOBbix 11 ojiiiBHH-OiiOTHTOBbix ra66po-AOJiepiiTax. 

B nopoAe MO>KeT npiicyTCTBOBaTb 6ojibiuoe ko- 
jniuecTBO BbiAeJieHiiu xpoMHTa (uiji. 22/59), 11 b to 
>K e BpeMH AOBOJibHO Hacra cjiyuan ero He3Hauii- 
TejibHoro npouBJieHHH 11 Aa>Ke nouTii nojiHoro ot- 
cyTCTBHH. BbiAeJieHiiH npeACTaBJHHOT co 6 oh OKTa- 
aApiiuecKiie 3epHa AiiaMeTpoM 0,15—0,5 mm . B 
oahiix cjiyuanx ohh Sojiee iijiii MeHee paBHOMepHO 
pacnpeAejieHbi no Bcefi nopoAe. TorAa ohh pacno- 
jiaraioTCH bo Bcex Mimepajiax nopoAbi, b tom hhc- 
jie b cyjib(})HAax 11 b 6iiOTiiTe. HHTepecHO, hto b 
K piiCTajiJiax OJIHBIIHa IIX odbIHHO 33MeTH0 MeHbHie, 
neM b Apymx Mimepajiax. BApymx cjiynanx 3epna 
xpoMHTa pacnpeAejiHioTCH OTAejibHbiMii KynuaMii 
II nHTH3MH 6e3 KaKOH-JIIlfiO 3aKOHOMepHOCTH. 

B 11 0 t 11 t b BHAe rpeSeHuaTbix BbiAeJieHiiu 
(MeTaKpHCTajIJIOB)— o6bIHHbIH MIIHepajI nilKpiI- 
TOBbix ra66po-AOJiepiiTOB. U,BeT ero KpacHOBaTO- 
dypbiii ao opaHJKeBoro. BKOHTaKTe c BbiACJieHHHMii 
npeHHTa 11 cepneHTima HHTeHCiiBHO 3ejieHeeT. Pa3- 
Mep neuiyeK SiiOTiiTa b cpeAHeM He npeBbiuiaeT 

I mm . TecHOH npnypoHeHHOCTii BbiAeJieHiiu Shotii- 
Ta 11 cyjibtJiHAOB MO>KeT 11 He h a6jiioAaTbCH. 06biu- 
HO OHH BCTpeuaiOTCH KaK BMeCTe, TaK H n0p03Hb. 

BbiAeJieHiiH cyjibcjiHAOB, Kau sto mojkho 
BIIA eTb MaKpOCKOnilHeCKH, B BHAe II30MeTpiIHHbIX 

II BbITHHyTbIX KanJieBIIAHbIX 06pa30BaHHH MOryT 
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AOCTiiraTb b AnaMeTpe 1 cm. Bonee Me Jinan HHTep- 
CTiimiOHHaH BKpanjieHHOCTb ofibiHHO HMeeT Henpa- 
BiiJibHyio (JjopMy h pa3Mepbi b cpeAHeM 0,1—0,5 mm , 
HHorfla Sojibiiie. /I,OBOJibHOHacTO.cyjib(|)HAbicjiaraioT 
«ueMeHT» b ynacTKax c ciiAepoHHTOBOH CTpyKTypon. 
B T3KHX ynacTKax iraorAa mo>kho BHAeTb HenocpeA- 
CTBeHHblH K0HT3KT CBeJKerO 0JIHBHH3 C CyJIb(j)HA3MH 
6e3 npoMexyTOHHOH KafiMbi cepneHTima (cm. npii- 
jiojk., Ta6ji. II, 2 ). KoHTaKTbi CBemero ojiiiBiraa h 
S iiOTiiTa (cm. TaM me) Taione Ha6jnoAaioTCH AOBOJib- 
ho nacTO. 3 to hbho yKa3biBaeT Ha 6ojiee paHHee 
o6pa30BaHiie SiiOTirra h cyjibtjniAOB no cpaBHemno 
C npeHHTOM, XJIOpiITOM, TajIbKOM, CepneHTHHOM. 
nocjieAHiie npucyTCTByioT b nopoAe AOBOJibHO 
nacTO. npemiT, nan npaBHJio, AaeTCcjiepoKpHCTajuibi 
no njianiOKjra3aM, ocTajibHbie pa3BHBaioTCH noTeM- 
HOUBeTHbiM MiiHepajiaM. CepneHTHH MO>KeT o6pa30- 
BbiBaTb noHTH nojiHbie hjih nojiHbie nceBAOMop^o- 
3bi no KpncTajuiaM ojiHBUHa n cnaraTb ceKymne 
ikhjikh nepe3 bcio nopoAy. CepneHTHH MomeT ObiTb 
6ecu,BeTHbiM, CBeTJio-3ejieHbiM h cimeBaT0-3ejie- 
HbiM (no-BHAHMOMy, 3a cneT npiiMecu xpoMa). 

XIjih miKpuTOBbix ra66po-AO.nepHTOB xapan- 
TepHO pa3BHTneciiCTeMbi cyOnapajurejibHbix Miixpo- 


xpeuiHH, KOTopbie ocoSeHHO xoporno 3aMeTHbi b njia- 
niOKJia3ax (cm. npiuiojK., Tafiji. VI, 2 ), Tan nan 
BAOJib hhx HAeT 3aMem.eHHe npeHHTOM. Ojhibhh 
BAOJ ib 3THX TpeipiIH CepneHTHHH3HpyeTCH, HHOTAa 
CepneHTHH Aance npoHiinaeT no hum b njia- 
moKjia3. 3 th TpemiiHbi paccexaioT TanjKe BbiAe- 
jieHHH cyAb(J)HAOB, Ohotht h pejiHKTbi paHHero 
MaraeTHTa (cpeAH SnoTHTa). B nceBA0M0p<J)03ax 
cepneHTima no ojuiBimy BAOJib Tanux Tpenum 
pacnojiaraioTCH BbiTHHyTbie HuuiKOBHAHbie BbiAe- 
jieHHH MarHeTHTa. rioAoOHbie jkhjikh no3AHe- 
ro MaraeTHTa (cSpomeHHoro npn cepneHTHHima- 
mm) Koe-rAe nepecexaioT BbiACJieHHH cyjibt|)HAOB 
h 6hotht. Bonpyr cepneHTHHH3npoBaHHoro ojih- 
bhh3 b KOHTaKTe c cyjib(j)HAaMH nojiynaioTCH oto- 
poHKH no3AHero MaraeTHTa. B naiJinax cepneH- 
THHa neHTpajibHbie Haem TpemiiHKH nacTO Bbinoji- 
HHKDTCH MaraeTHTOM. B JKHJIKaX COBMeCTHO c Cep¬ 
neHTHHOM nacTO noHBJiHercH xapOoHaT. 

K Bbimeii3Jio>KeHHOMy cjieAyeT AoSaBHTb, hto 
b cocTaBe peaKunoHHbix xaeMOK HaA cyjib(})HAHbiMH 
BKpanjieHHHKaMH b miKpuTOBbix ra66po-AOJiepHTax 
BCTpenaeTCH, KpoMe ynoMHHyraix MiraepajiOB, eme 
6ypan poroBan o6M3HKa, rpaHaT cymecTBeHHO 

T a 6 ji h u a 8 


Pe3yjibTaTbi xhmhhcckhx aHajiH30B nHKpHTOBbix ra66po-aojiepHTOB 

(b Bec.%) 


Okhcjih 

CH 

• CO 

cx « 

vo p. 

o~ 

< 

CD 

■'J* 

CX rv 

vo 

OS 

pa 

02 

lO*. 

• 0 . 

0 . 

vo *— 1 

o~ 

06p. 60B, 

III p. 

CM *©■ 

2 .S 

cx^d 
0 . <1> 

„ * 

* 5 

< O 

d 0 . 
cn 

cx®*^ 

§>g 

06p. 200E**, 
VIII p. 

n 

U K 

O ' 

0 ^ 

<M CX 

cx^-e- 

VO—< K 

0> rt 

S 4 

O • S 

CM cx 

Pi. 1 

VO—1 

o>S 

#*’ 

w 

0 

0 ^ 

CM 

CX— 
vo — 1 

o> 

cx ■“ 

CO 

O 

♦ 

cxcx 

0 

0 ^ 

IO 

O 

d cx 
vo , 
ox 

S 1 O 2 

44,16 

40,63 

37,51 

38,09 

40,08 

41,57 

41,71 

42,23 

42,51 

40,63 

34,91 

40,14 

42,69 

Ti0 2 

0,77 

0,67 

0,42 

0,70 

0,58 

0,60 

0,44 

0,42 

0,52 

0,92 

0,77 

0,50 

0,80 

AI 0 O 3 

12,61 

9,96 

7,27 

8,65 

8,86 

7,42 

14,33 

14,29 

14,09 

9,96 

10,87 

8,39 

9,31 

Fe 2 03 

3,63 

6,86 

6,67 

6,40 

6,21 

4,33 

5,92 

4,29 

4,26 

6,74 

8,65 

6,86 

4,65 

FeO 

10,02 

9,15 

8,56 

8,86 

8,56 

10,27 

8,45 

8,30 

8,42 

9,77 

8,95 

9,58 

9,02 

CaO 

8,84 

5,97 

5,86 

6,25 

6,23 

5,83 

9,29 

8,24 

8,32 

7,01 

4,56 

6,43 

7,44 

MgO 

15,03 

21,53 

22,86 

21,19 

21,75 

23,57 

13,75 

17,45 

15,98 

18,07 

20,80 

20,32 

20,00 

MnO 

0,20 

— 

0,19 


mm 

0,21 

-i’ 9 



HI 

0,21 

0,21 

0,20 

ICO 

0,42 

0,19 

0,14 



0,35 

■ 



Hi 

0,24 

0,28 

0,40 

Na 2 0 

1,09 

0,94 

0,60 



0,90 

1,18 

1,14 


1,03 

0,64 

0,98 

0,88 

( S \ 

0,75 

0,83 

1,44 

9 

0,64 

0,31 

2,70 

lira 


1,40 

2,54 

2,15 

0,65 

\n.n.n. 1 

2,50 

3,27 

7,90 

6,72 

5,37 

3,12 

3,83 

2,28 

2,85 

2,85 

7,25 

5,03 

4,91 

H 2 0 

— 

0,43 

0,71 

— 

— 

— 

mm 

— 

Bra 

— 

0,47 

0,28 

0,34 

P 2 O 5 

0,086 

— 

0,064 


0,07 

0,067 

Bra 

Bra 


0,07 

0,13 

0,087 

0,089 

Cr 2 03 

0,37 

— 

0,028 

1,38 

1,15 

0,86 

HE 

mm 


1,42 

— 

0,22 

0,08 

V 2 0 6 

— 

— 

0,020 

— 

— 

— 

— 

— 

— 

— 

— 

— 


06i»eMHbiH 

Bee 

— 

3,05 

2,85 

2,85 

2,90 

3,10 

2,98 

3,03 

— 

3,06 

3,02 

2,92 

— 


* nopopp, nepexo^Hbie k 0JiHBHH-6ii0THT0BbiM ra66po-^o^epiiTaM. 
** Ilopo^a, nepexoAHaa k TaKCHTOBOMy ra66po-AOJiepHTy. 
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aHflpaAHTOBoro cocTaBa, (JiHOJieTOBbift aHriiApiiT, ko- 
Topbie onHcaHbi h3mh OT^ejibHO (3ojiOTyxiiH, 1962i). 
Pe3yjibTaTbi XHMnnecKHX aHajui30B miKpuTOBbix 
raddpo-AOJiepiiTOB npiiBOAHTCH b TaSji. 8. 

HeKOTopbie npHMepu nojiyneHHbix MiiKpoerpyK- 
TypHbix AnarpaMM no njiarnoKJia3aM h ojuiBimy 
miKpuTOBbix ra66po-AOJiepiiTOB npiiBOAHTCH b 
cboahoh Tafijinue cjmr. 10. Ha AnarpaMMax mojkho 
bhagtb npiiMepbi neTKOH opueHTupoBKH njiaruo- 
KJia3a H B03M0>KH0H yBH3KH C T3K0H >Ke HeTKOH 
OpueHTHpOBKOH OJIHBHHa. BTOpbie H TpeTbH (nym<- 
Tiip) mmaKOHAbi njianiOKJia3a AaioT xopomyio 
B3aHM03aMeHHeM0CTb, I<aK 3T0 MOJKHO BHACTb Ha 
cjmr. 10, uiji. 45B. TJiaBHbieMaKCHMyMbi HMeioT cyd- 
opToroHajibHoe pacnojiojKeHiie. Tai<oe xe pacno- 
JIOJKeHHe HMeKDT H TJiaBHbie MaKCHMyMbi 0JIHBHH3 
(uiji. 45B). HHTepecHO, hto b odp. 45B OTMenaeTCH 
xopomee pa3BHTiie (001) h (010), npuneM njiocKOCTb 
KOHTaKTa OTpa>KaeTCH b paBHoil CTeneHH xoporno 
KaK (010), Tax h (001). Cab Hr rjiaBHbix MaKCHMyMOB 
KaK y njiarnoKJia3a, Tax h y ojniBima OTHOCHTejib- 
HO BHAHMbIX yHaCTKOB KOHTaKTa HHTpy3HH C BMe- 
maiomHMH nopoAaMH Ha sthx h Ha Apyrux npirno- 
AHMblX AHarpaMMaX HeCOMHeHHO BbI3B3H HCKpHBJie- 
HneM njrocKOCTH KOHTaKTa Ha rjiydime. Henjioxan 
B3aiiM03aMeHHeM0CTb y ojiHBHHa HaOjiroAaeTCH Tai<- 
xeno (001) h (100). rjiaBHbiii MaKCHMyM Nm ojihbh- 
Ha h _]_ (100) njiarnoKjra3a (uiji. 45B h 45B') HMeeT 
6jiH3i<oe pacnojiojKeHne, cJiKKCiipyH HanpaBJiemie 
JIHHeHH3TOCTH. 

HeTKoe opToroHajibHoe pacnojrojKeHne MaKCii- 
MyMOB HaAnarpaMMaxnoojiHBHHyBHAHO buiji. 59B', 
npiiueM xopouian B3anM03aMeHHeMOCTb (AnarpaM- 
Ma no Np) no BceM TpeM miHaKOHAaM (xopomee hx 
pa3BHTIie) COHeTaeTCH C 3aMeTH0H BbITHHyTOCTblO 
KpiiCTajuiOB no [001], KOTopan cJuiKCiipyeTCH neT- 
KHM KpynHbIM M3KCHMyM0M AJ™ N m. BjTH3KOe Ha- 
npaBJieHiie cjuiKCiipyeTCH C00TBeTCTByK)in,HM Mai<- 
CHMyMOM (oTBeuaromuM J_ (100)) njiaruoKJia3a. B to 
u<e BpeMH AJin AaHHoro o6pa3H,a njiocKOCTb KOHTaK¬ 
Ta BTopbiMH nHHaKOHAaMH njiarnoKJia3a OTpaxa- 
eTCH cjiado, xapaKTepimyn He3HaHHTejibHyio ynjio- 
m,eHHOCTb 3 thx KpHCTajuiOB no (010) h ropa3AO 
dojibmyio ynjiom,eHHOCTb no (001) h npn3MaTimec- 
khm rpaHHM (mji. 59B h 59B'), hto noAnepKiiBaeT- 
ch xopomHM pa3BHTueM MaKCHMyMa, OTBeuaromero 
_L (001), h npoMexyTOHHbix MaKCHMyMOB. PacnoJio- 
xemie KOHTaKTa TaK*e neTKO cJuiKCiipyeTCH cyd- 
napaJUTejIbHblMH MHKpOTpemUHaMH B OJIHBHHe H 
njiarnoKjia3e (ihji. 59B). 

HHTepecHO TaK>Ke odpaTHTb BHHMaHne h Ha 
npoTHBOnojio>KHbiH cjiyHail (mji. 22 h 22'), KorAa 
njiocKOCTb KOHTaKTa ueTKO cjmKCiipyeTCH KpynHbi- 
mh MaKCHMyMaMH A (010) njiarnoi<Jia3a, npn cydop- 


TOrOHaJTbHOM paCnOJIOJKeHHH TJiaBHblX MaKCHMyMOB 
AnarpaMM (t. e. HaJiHHHH hctkoh B3aHM03aMeHae- 
mocth no BceM miHaKOHAaM). no ojiHBimy H3 3Toro 
>ue o6pa3u,a nojiynenbi MeHee neTKHe y3opbi. Tojib- 
ko Ha AnarpaMMe no Np ojihbhh 3 cJuiKCiipyeTCH cyd- 
opToroHajibHoe pacnojiOKemie riHHaKOHAaJibHbix 
MaKCHMyMOB. Ha Bcex AnarpaMMax pacnojio>Ke- 
HHe CnJTOmHbIX nOHCOB C MHOTHMH MeJIKHMH MaKCH¬ 
MyMaMH roBopuT o npeoOjraAaiomeH H30MeTpHHHO- 
CTH KpHCTaJUIOB 0JIHBHH3 H O 3H3HHTeJIbH0M npO- 
HBJieHHH npii3MaTHHecKHx rpaHeii. To >Ke caMoe 
mojkho ci<a3aTb h b OTHomeHim AnarpaMM o6p. 
5 c TeM AoSaBJieHHeM, hto njiocKOCTb KOHTaKTa Ha 
AnarpaMMax ojihbhh 3 (JjHKCupyeTCH cjiaObiM Mai<- 
CHMyMOM TpeTbero nnHaKOHAa, a KpncTajuibi, no- 
BHAIIMOMy, He COBCeM H30MeTpHHHbI, TaK IOK 
<{)HKCHpyeTCH KpynHbifi MaKCHMyM Nm (oTpa>Kaio- 
m,HH JuiHeimaTOCTb), rpyfio nepneHAHKyjmpHbiH 
k noacaM, b npeAejiax KOTopbix npoHBJiHKDTCH He 
TOJibKO nHHaKOHAaJibHbie, ho h paBHbie hm h Aa*e 
Oojibme no hhtchchbhocth npn3MaTHHeci<He MaK¬ 
CHMyMbi. noAoOHan KapTima hctkoh opueHTupoB- 
kh no n^arnoKJia3y h pa3MbiTon — no ojniBimy 
HadjnoAaeTCH b o6p. 46A. 

IlHTepecHbin cjiynan munocTpupyioT AnarpaM- 
Mbi o6p. 192, KOTopbin B3HT b ofijiacTH pe3Koro ne- 
pernOa njiocKOCTH KOHTaKTa, ot cpaBHirrejibHOH 
nojiorou ao non™ BepTHKajibHOH. Ha AnarpaMMax 
cJniKCiipyeTCH MaKCHMyMaMH n nojionm, h KpyTOH 
ynacTOK KOHTaKTa. npimeM no njiarnoKJia3y Jiynme 
0Tpa3HJiCH nojioriiH ynacTOK, a no ojiHBHHy — Kpy- 
TOH. njIOCKOCTb KOHTaKTa OTpa>KaeTCH IOK BTOpbIM 
mmaKOHAOM ojiHBHHa, TaK n ocofieHHO hhtchchb- 
ho TpeTbHM nHHaKOHAOM (no-BHAHMOMy, ynjiome- 
Hiie KpHCTajiJiOB 3Aecb BAOJib Hero, a BbiTHHyTOCTb 
BAOJib [010]). 

OpToroHajibHoe pacnojiojKeHiie MaKCHMyMOB Ha 
AnarpaMMax no ojiHBHHy — neTKoe, no njiarno- 
KJia3aM — ajih yrjia Me>KAy MaKCHMyMaMH, OTpa- 
>Kaiom.HMH nojio>KeHHe HopMajien k nepBOMy n 
TpeTbeMy miHaKOHAaM, pe3KO Oojibme 90°. Ha- 
npaBJieHiie JiimeftHaTOCTH cJniKCiipyeTCH MaKCH¬ 
MyMaMH njianiOKJia3a n ojiHBHHa n npiiMepHO cob- 
naAaeT, pa3HHua HMeeTCH Jinmb b yrjie HaKJiOHa. 


OaHBHH-6hOTHTOBMM H OAHBHHOBblii 
ra66po-AOAepHTbi 

O ji ii b n h- 6 ii o t ii t o b bi ii r a 6 6 po- 
A o ji e p h t, nepexoAHbiii k niiKpHTOBOMy ra 66 po- 
AOJiepiiTy, MecTaMii oneHb HanoMimaeT miKpiiTOBbiH 
raddpo-AOJiepiiT c OTAejibHbiMii ynacTKaMii Jiei"n<o- 
KpaTOBOH nOpOAbl. 


cPht. 10. CBOAHasi Tafijinua opueHTupHux AnarpaMM nHKpHTOBbix rafifipo-Ao^epHTOB no HeKOTopbiM pa3pe3aM. 

ycjiOBHbie o6o3HaqeHHH Te JKe, mto h Ha (})Hr. 7 


3 B. B. 3ojroTyxHH 
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KpHCTajIJlbl 0 JI H B H H a B 3H3HHTeAbH0H 
CTeneHH y?Ke pa36iiTbi ciicreMOH cyfinapajijiejibHbix 
MHKpOTpeiUHH, CTOJIb XapaKTepHOH AJIH nHKpHTO- 
Bbix ra66po-^ojiepnTOB. KpucTajuibi ojiiiBHHa HMe¬ 
roT o6hhho xopomyro orpaHKy h cpeAHiie pa3Mepbi 
0,15—0,6 ao 1,5 mm b AuaMeTpe. 3aMeraa nacTiiH- 
Haa rpaHyjiHUHH c o6pa30BaHiieM OTAeAbHbix mo- 
3anHHbix ynacTKOB, HHor^a c coxpaHeHneM o6m,eH 
(|)opMbi npenmero 3epHa. B cpeAHeM b nopoAe 
npucyTCTByeT 10 — 15% OAHBHHa (ot Maccw Been 
nopo^bi). 

noHKHJiOKpucTbi r ii n e p c t e h a (c o6hh- 
hhm njieoxpon3MOM) HanoMiiHaiOT KafiMbi ofijieKa- 
hhh BOKpyr 3epeH ojmBHHa h AOCTHraroT 1 — 2 mm 
b AuaMeTpe. ItepeAKa oTMenaiOTCH BbiTHHyrae 
KpucTajuibi poMSiinecKoro mipoKceHa. 

riOHKIUIOKpHCTbl K JI II H O n H p 0 K C e H 0 B 
HMeroT HenpaBHJibHyio cjropMy h pa3Mepbi 2 — 3 mm 
b AHaMeTpe c BKAroneHiieM KpucTajuiOB ojmBiiHa 
h njiarnoKJia3a. Kai< npaBHAO, b oahbhh-6hothto- 
bom ra66po-^,ojiepHTe He MeHee 50% cocTaBAHiOT 
TeMHOUBeTHbie MHHepajIbl, H3 KOTOpbIX pe3KO npe- 
ofijia^aiOT KJiHHomipoKceHbi. 

HHorAa b nopoAe mojkho HaSjiio^aTb, i<ai< h b 
oahbhhobom ra66po-AOAepiiTe, cacah HHTeHCiiB- 
Horo oporoBHKOBaHHH, b npopecce KOToporo noft- 
KHJIOKpiICTbl KJIHHOmipOKCeHOB (1,5 — 2 MM B AHa- 
MeTpe) pacna^aroTCH Ha MOHOMHHepajibHbie ynacT- 
kh c rpaHoOjiacTOBoft CTpyKTypofl (cm. npiuio®., 
TaSji. VI, 1 ). 

H30MeTpiiHHbie 3epHa KAiiHomipoKceHa b Ta- 
khx ynacTKax naero HMeroT npocTbie abohhhkh h 
cpeAHHe pa3Mepbi 0,15 — 0,5 mm b AuaMeTpe. II 3 - 
pe^Ka b T3KHX ynacTKax noaBAHiOTCH H30MeTpiiH- 
Hbie KpucTajuibi njianioKJia3a. HHorAa bhaho, 
hto b noAoOHofl oporoBHKOBaHHoil nopoAe rpaHy- 
JIHpOB3HbI TOJIbKO nOHKHAOKpiICTbl mipOKCeHOB H 
qacTHHHO njiarnoKJia3, a 3epHa ojiiiBima ocTaroTCH 
HeHapymeHHbiMii; imorAa Bee nepBHHHbie Mimepa- 
jih nopoAbi rpaHyjmpoBaHbi b paBHoft CTeneHH. 

3epHa OAHBHHa H3XOAHTCH B 0<})HTOBbIX COOT- 
iiomeHHHx c KpucTajuiaMH n ji a r 11 o k ji a 3 a. 
nocjieAHiie BCTpenaiOTCH i<ai< b bhac irooMeTpiiHHbix 
TaSjiHneK co cpeAHHMH pa3MepaMH 0,8 mm b Aiia- 
MeTpe, Tan h Bbrnmyrax TafiAHneK 0,6x0,2, pente 
1,5x0, 3 mm . B KpucTajuiax OTMenaeTcn neTKoe 
30HajibHoe CTpoeHiie. Mac™ noiiKiiAHTOBbie bkaio- 
neHHH njianiOKJia3a b njianiOKjia3. B yrjiOBaTbix 
ynacTKax Me?KAy Sojiee KpynHbiMH KpucTajuiaMH 
njianiOKJia3a noHBJineTCH MiiKporpaHofijiacTOBaa 
CTpyKTypa, rAe njianiOKJia3 o6pa3yeT H30MeTpiiH- 
Hbie h BbiTHHyTbie 3epHa (0,16x0,08 mm ) imorAa 
Aaxe 6e3 abohhhkoboto CTpoeHHH. 06hhho TaKiie 
ynacTKii npiiyponeHbi k MecTaM c rpaHyjinpoBaH- 
HblMH KpucTajuiaMH mipOKCeHOB H HBJIHIOTCH OA' 
HHM 113 3JieMeHT0B npOHBJIHIOHI,eHCH 3AeCb aTaKCH- 
toboh TeKCTypbi. CTpyKTypa nopoAbi no Been moih,- 
hocth An4 ) 4 ,e P eHU . Ii aTa ocTaeTCH noHKHAOOcjiHTO- 


boh, npimeM njiarnoKJia3 cocTaBJineT Sojiee 59 %• 
Bcero oSteMa nopoAbi. 

Bhotht imorAa OTMenaeTCH b nopoAe b 3Ha- 
miTejibHbix KOJinnecTBax, name xe b uumcjiax no- 
naAaiOTCH OAHHOHHbie nemyHKH pa3MepoM 0,15— 
0,5 mm . Bhotht KpacHOBaTO-Sypbifi no Ng h nacTO- 
npnyponeH k BbiAejieHHHM MarHeTHTa h cyjibtJiHAOB. 
MemyiiKH finoTHTa nacTHHHO oSecuBeneHM, 03e- 
jieHeHbi b Kpanx b MecTax conpHKOCHOBeHHH c bh- 
AejieHHHMii xjiopiiTa h cepneHTHHa. 

Koe-rAe cpeAH cyjibtjiHAOB 3aMeTHbi pe- 
jinKTbi MarHeTHTa. BbiAejieHHH Tex h Apymx 
HMeroT HenpaBHJibHyio cJiopMy h pa3Mepu 0,08 ao 
0,8 mm b AuaMeTpe. 06hhho b ojihbhh-6hothtobom 
ra66po-AOJiepiiTe MarHeTHT ynce AOMHHiipyeT HaA. 
cyjibc})HAaMH. B KpucTajuiax ojiiiBHHa HapHAy c 
uenoHKaMii ra30Bbix BKJironeHiiH no 3ajieneHHbiM 
Tpeiu,iiHaM no noAoSHbiM xe TpeurimaM pacnojia- 
raiOTCH H AGHApiITOBHAHbie BblACJieHHH MarHeTHTa 
(peAKO cyjib(|)HAOB). B nopoAe OTMeneH h Sojiee 
no3AHHH MarHeTHT, o6pa3yroiu,HH KafiMbi BOKpyr 
h BHyTpn nceBA0M0pi()03 cepneHTima h SoyjiHHrii- 
Ta no ojiiiBHHy c pa3MepoM nacTim, 0,015 — 0,03 mm 
b AuaMeTpe. K paHHeMy MaraeTiiTy, no-BHAHMOMy,. 
OTHOCHTCH MarHeTHT, 06pa3yi0III.HH CHAepOHHTO- 
Byro CTpyKTypy b KJiHHomipoKceHOBbix rpaHyjiii- 
poBaHHbix ynacTKax. H 3 npomix MHHepajiOB ot- 
MenaiOTCH HeOojibuiiie 3epHa 6ypon poroBofl o6MaH- 
kh, pa3BHBarou;eHCH no KJiHHomipoKceHy. B yr- 
jioBaTbix ynacTKax b nopoAe nacTO pa3BHBaroTCH 
cime-3ejieHbiH aMcjin6oji, xjiopiiT, cepneHTHH, TajibK. 
Bio njiarnoKJia3y (ocodeHHO nacTO no peHTpajibHbiM 
naCTHM KpiICTajIJIOB) p33BHBaeTCH npeHHT B BHAe 
M03aiiHHbix 3epeH h ajjepoKpiiCTajiJiOB. OTMene- 
Hbi TaK*e OAHHOHHbie 3epHa runoreHHoro aHniA- 
piiTa. 

OjiHBHHOBbifl r a 6 6 p o- a o ji e p H T 
He coAep>KHT hah nonTii He coAep>KHT 6 noTHTa, 
xoth HenpaBiiAbHbix BbiAeAeHiiii MarHeTHTa AOCTa- 
tohho MHoro (AHaMeTp hx b cpeAHeM 0,3 mm ). CTpyK-. 
Typa nopoAbi noiiKHAOO(|)HTOBaH ao oiJihtoboh. 
KoAiinecTBO OAHBHHa nocTeneHHO yMeHbmaeTca 
OT nilKpiITOBblX K OAHBHH-SHOTHTOBbIM AO eAHHHH- 
Hbix 3 epeH Ha uiAinji b OAHBHHOBbix ra 66 po-AOAe- 
piITaX. OfibIHHO HeMHOrOHHCAeHHbie H 30 MeTpiIHHbie 
KpiICT 3 AAbI OAHBHHa AOCTIiraiOT 1,5 MM, Ha- 
me 0,3 — 0,8 mm b AuaMeTpe. Bonpyr OAHBHHa b- 
BHAe KaeMOK ofiAeKaHim ii 3 peAKa OTMenaAiicb nofl- 
KiiAOKpiiCTbi rnnepcTeHa. Oahbhh b 3 HaHHTeAbHofl 
CTeneHH ynce 3 aMeu;eH SoyAimriiTOM, npimeM cpeAH 
6 oyAHHriiTa OTMenaiOTCH HenpaBHAbHbie aohaph- 
TOBHAHbie BbiACAeHHH no 3 AHero MarHeTHTa. noft- 
KHAOKpiICTbl n H p O K C e H O B HMeiOT 1,5—2 MM 
b. AuaMeTpe. Koe-rAe bhaho, hto nofiKHAOKpiiCTbi 
pacnaAaroTCH Ha OTAeAbHbie ii 30 MeTpiiHHbie Kpuc- 
THAAbl BeAHHHHOH B CpeAHeM 0,15—0,3 MM. B 3 ep- 
Hax KAiiHonHpoKceHOB Hac™ abohhhkh. npn rpa- 
HyAHUHH nOHKHAOKpiICTOB o 6 pa 3 yroTCH TaK*e mo- 
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T a 6 ji u u, a 9 

Pe3yjlbTaTbI XHMHHeCKHX aHajlH30B 0JlHBHH-6H0THT0BbIX H OJIHBHHOBbIX raSfipO-flOJiepHTOB 

(b Bee. %) 



Pa3pe3 I 

Pa3pe3 II 

Pa3pe3 III 

Pa3pe3 IX 

Pa3pe3 X 

Pa3pe3 VII 1 

Okhcjiu 

OCp. 6 ** 

06p. 8 * 

OC5p. 12 * 

06p. 47 ** 

06p. 60A * 

06p. 

60B *** 

06p. 

112 *** 

06p. 

101 *** 

OSp. 

23 *** 

06p. 

24 ♦** 

SiOa 

46,92 

47,44 

47,69 

47,04 

49,72 

44,94 

43,37 

45,42 

46,06 

44,83 

Ti0 2 

0,96 

0,74 

0,66 

0,75 

1,00 

0,75 

0,68 

0,66 

0,58 

0,42 

AI2O3 

14,18 

14,50 

14,25 

15,85 

12,64 

12,43 

10,58 

15,10 

16,56 

16,08 

Fe 2 C>3 

3,95 

3,07 

2,36 

2,77 

4,20 

2,67 

5,65 

4,24 

2,39 

2,15 

FeO 

7,54 

5,97 

5,84 

6,96 

8,57 

9,97 

8,55 

7,10 

7,51 

7,57 

MgO 

10,20 

9,97 

9,12 

8,95 

7,66 

14,46 

17,56 

10,53 

11,80 

14,20 

CaO 

10,53 

12,44 

14,75 

13,24 

7,87 

9,38 

7,69 

10, 83 

10,65 

9,90 

MnO 

0,17 

0,13 

0,13 

— 

0,04 

0,18 

0,19 

0,15 

0,18 

0,12 

K2O 

0,52 

0,79 

0,36 

0,41 

0,74 

0,35 

0,38 

0,22 

0,54 

0,32 

Na 2 0 

1,54 

2,29 

1,69 

1,97 

3,56 

1,46 

1,35 

1,88 

1,49 

1,54 

S 

0,13 

0,15 

0,04 

0,08 

0,01 

0,37 

0,89 

1,00 

0,06 

0,06 

Fl.n.n. 

3,05 

3,24 

2,21 

2,00 

3,27 

2,54 

2,71 

2,69 

2,03 

1,99 

H 2 0 

0,70 

— 

— 

0,31 

0,86 

0,26 

— 

0,51 

0,25 

0,20 

P2O5 

0,11 

0,079 

0,062 

— 

0,21 

0,076 

0,10 

0,082 

0,08 

0,06 

Cr203 

0,04 

0,14 

0,12 

— 

0,016 

0,35 

0,46 

0,028 

0,06 

0,06 

V 2 0 5 

0,04 

— 

— 

— 

0,030 

— 

— 

0,030 

0,03 

0,05 

06beMiibiH Bee 

— 

— 

— 

2,95 

3,02 

2,91 

3,00 

2,96 

— 

— 


* OJiHBHH-6noTHTOBbie ra66po-flOJiepHTbi. 

** OJiHBHHOBbie ra66po-,noJiepFiTbi. 

♦** OJiHBHH-SHOTHTOBbie, nepexo^Hbie k nHKpHTOBOMy ra66po*,noJiepHTy. 


HOMHHepajibHbie ynacTKH c rpaHogjiacTOBoii CTpyK- 
Typofl. 

n ji a r n o k ji a 3 OTJinnaeTCH SojibmiiM ko- 
jiedaHHeM pa3MepoB KpiiCTajiJiOB ot 0,8x0,25 mm 
(name 0,4x0,15 mm) ao 0,25x0,08 mm. njiarno- 
KJia3 30HajibHbiH h cjiaraeT He MeHee 60—70% 
Been Maccbi nopoAbi. B HeKOTopbix ynacTKax no- 
po^bi y nnpoKceHOB c njiarnoKJia30M ocJniTOBbie 
COOTHOIlieH H H. Ilo mipOKCeHaM pa3BHBaiOTCH BO- 
jiokhhctmh CHHe-3ejieHbiH aMcjindoji, njieoxponpy- 
K)iu,hh ot TpaBHHO-3ejieHoro (no Ng) ao CBeTJio- 
ntejiToro (no Np), qemyftKii TajibKa, xjiopiiT-cep- 
neHTHHOBoro Mimepajia. npeHHT pa3BHBaeTCH no 
njiarnoKjia3aM (noe-iyie ccjiepojiHTbi ao 0,8 mm b 
AHaMeTpe). 

Pe3yjibTaTbi xHMHnecKiix aHajm30B ojihbhh- 
6noTHTOBbix (b tom micjie nepexoAHbix k nHKpn- 
TOBblM) H OJIHBHHOBbIX ra66p<>AOJiepHTOB npil- 
BO^HTCH B Ta6jl. 9. 

HeKOTopbie npiiMepbi nojiyneHHbix MiiKpoerpyK- 
TypHbix AHarpaMM no njiarnoKJia3aM h ojiiiBHHaM 
OJIHBHH-fiHOTHTOBbIX H OJIHBHHOBbIX Ta66pO-^OJie- 
Phtob npiiBO^HTCH (no pa3pe3aM) b cboahoh Ta6- 
jiHne cjwr. 11. 3^ecb mo>kho Bii^eTb , iok MeHHioTCH 
neTpocTpyKTypHbie y3opbi npn nepexo^e ot nopoA, 


o6oraiu,eHHbix ojihbhhom (6jih3Khx i< nHKpiiTO- 
BblM Ta66pO-AOJiepHTaM), I< HOpMaJIbHbIM OJIHBHH- 
SHOTHTOBblM p33H0CTHM H 3aTeM I< OJIHBHHOBbIM 
radfipo-AOJiepiiTaM, odeAHeHHbiM ojihbhhom no 
CpaBHeHHIO C BbimeynOMHHyTbIMH pa3HOCTHMH. 

OpueHTiipHbie AnarpaMMbi nopoAbi, nepexoAHoii 
k miKpiiTOBbiM ra66po-AOJiepiiTaM (o6p. 60B), 

noi<a3biBaioT cyfiopToroHajibHoe pacnojiOTKemie 
MaKCHMyMOB njiarnoKJia3a; ohh AOCTaTOHHO xopo- 
rno yBH3biBaioTCH c noAofiHbiMH >ne AHarpaMMaMii, 
nojiyneHHbiMH no ojiiiBHHy. nocjieAHiie kocbchho 
yi<a3biBaioT Ha 3HannTejibHoe pa3BHTiie npii3MaTii- 
necKHX rpaHefl h cpaBHHTejibHO Majiyio 3Aecb yn- 
JIOIU,eHHOCTb 3epeH OJIHBIIHa BAOJIb (010), b to *e 
BpeMH no HHTeHCHBHOMy MaKCHMyMy Np( [010]) (J)HK- 
ciipyeTCH JiiiHeimaTOCTb, 6jni3KaH no HanpaBJieHino 
k TaKOBOH njianioi<jia3a. aIjih ojinBima npouBJin- 
eTCH B3aiIM03aMeHJieMOCTb (100) H (001). OTKJIOHe- 
Hlie nOJIOJKeHHH MaKCHMyMOB OT nOJIO>KeHHH HaSjIIO- 
AaeMblX ynaCTKOB KOHTaKTa HHTpy3HH OC)b5ICH5I- 
eTCfl B A3HHOM CJiyHae, nO-BHAHMOMy, MeCTHbIM 
H3Th6om njiocKOCTH KOHTaKTa Ha rjiyfiiiHe (t. e. 
HepOBHbIM pejIbe(|)OM AHa IIHTpy3HH, OCJIOJKHH- 
ioihhm o6in.ee HanpaBJieHiie KOHTaKTa b stom 
MecTe). 
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,Zl,HarpaMMbi H3 OAiiBiiH-diiOTiiTOBoro raddpo- 
AOJiepiiTa (odp. 60B) no OAHBHHy noi<a3biBaioT neT- 
Koe opToroHajibHoe pacnoAomeHHe MaKCHMyMOB 
H ^OCTaTOHHO XOpOIliyiO B33IIM03aMeHHeM0CTb DO 

BceM TpeM miHaKOH^aM (cm. AiiarpaMMy no Np). 
MaKCHMyMbi Np h Ng, (JmKcupyiomHe opneHTH- 
pyroipyio njiocKOCTb, pacnoAaraioTCH b6jih3h Hop- 
M3JIH I< BHAHMOH nAOCKOCTH KOHT3KTa. HtO IOCa- 
eTCH ^narpaMM no njiamoKJia3y, to cyAH no hum, 

B ASHHOM CJiyMae KpiICTaAAbl HMeiOT MUHHMajIbHOe 
ynAomemie no (010), ho 3HamiTeAbHO ynAomeimi 
BAOJIb (001) H (100) 11 . ZlaHHOe OdCTOHTeAbCTBO H 
npHBOAHT I< OTCyTCTBHK) HHTeHCHBHOTO MaKCHMy- 
Ma (010), OTBenaiomero pacnoAomemno KOHTaKTa. 

Xopomo yBH3biBaioTCH neTpocTpyicrypHbie y30- 
pbi no njiarHOKJia3y h OAHBHHy (AiiarpaMMbi ihji. 
25 h 25')- 3Aecb npoHBAaeTCH neTKoe cydopToro- 
HajibHoe pacnoAomemie rjiaBHbix MaKCHMyMOB, 
4)HKCIipyiOmHX xopomyio B3aHM03aMeHHeMOCTb no 
nnHaKOHAaM Kaic y njiani0KJia30B, Tax h y oahbh- 
Ha. BHAHMbie ynacTKii KOHTaKTa xopomo OTpama- 
IOTCH COOTBeTCTByrom,HMH MHKCHMyMaMH H3 AHar- 
paMMax. 

noAodHan me KapTima npeACTaBJieHa Ha Aiiar- 
paMMax mji. 8 h 8', cocTaBJieHHbix no njianiOKJia3y. 
rijiocKOCTH BHAHMbix yqacTKOB KOHTaKTa OTpama- 
KDTCH COOTBeTCTByiOm,HMH MaKCHMyM3MH (010) H 
(001). HadjiroAaeTCH neTKan B3aiiM03aMeHHeM0CTb 
no BceM TpeM nHHai<oiiAaM. npoHBAmomnecH 3Aecb 
npoMemyTOHHbie MaKCHMyMbi kocbchho cjniKCupy- 
kdt npH3MaTHHecKiie rpaHH. 

IleTpocTpyKTypubie y3opbi H3 o ji a b h h o- 
bhx raddpo-AOJiepiiTOB no njiarno- 
KJia3y h ojmBHHy npiiBOAHTCH Ha AnarpaMMax mji. 
6 h 6'. Ha c()OHe cydopToroHajibHoro B33HMHoro 
pacnojiomeHHH rjiaBHbix MaKCHMyMOB npoHBAH- 
eTCH 3HaHHTejIbHOe HHCAO npOMemyTOHHbIX MaK¬ 
CHMyMOB, ocjiomHHiomHX paciHH(j)poBKy Aiiar- 
paMM 12 . nJIOCKOCTH BHAHMbIX yH3CTKOB K0HT3KT0B 
CJlHKCHpyiOTCH COOTBCTCTByiOmHMH MaKCHMyM3MH 
Ha AnarpaMMax njianiOKJia3a. no nocTeneHHOMy 
H3rndy 3THX MaKCHMyMOB MOJKHO CyAHTb O nJI3BH0M 
H3rnde nJIOCKOCTH KOHTaKTa Ha rjiydime h coot- 
BeTCTByiomeM H3rnde njiaHnapajuiejibHOCTii h ah- 
HeHHaTOCTH. y ojiHBHHa h adjuoAaeTCH xopoman 

B33HM03aMeHHeMOCTb nO BCeM nHH3KOHAaM, H no- 

11 (100) MOWeT 6bITb II He pa3BHTa, HO COBOKynHOCTb 
npiiSMaTHHecKiix rpaHeii, no-BiiAHMOMy, MO»ieT npiiBOAHTb 
k ynJiomeHHio KpucTaJiJioB baojh> (100). To we othochtch h k 

OAHBHHy. 

12 floAofiHbie we npoMewyTOHHbie MaKCHMyMbi, KaK ywe 
roBopiuiocb, MoryT OTHOCHTbcn k APyroii opueHTiipyiomeii 
nJIOCKOCTH. 


BHAHMOMy, h no npii3MaM, cyAH no pa3MbiTbiM onep- 
T3HHHM y30p0B H dOJIbmOMy KOJIHHeCTBy MaKCH¬ 
MyMOB. XlocTaTOHHO xopomo npoHBJineTCH opneH- 
TiipoBaHHOCTb njianioKJia3a h b BbimejiemamHx no- 
pOAaX C OAHHOHHbIMH KpHCTajIJiaMH OJIHBHHa (lHJI. 
47 h 47'), ho ocaokhjhot pacmucjipoBKy iiHTeHCHB- 
Hbie npoMemyTOHHbie MaKCHMyMbi. 

raddpo-flHopHTbi, raddpo 

h BepxHHe TaKCHTOBwe ra66po-AOAepHTbi 

B 3Ty rpynny odHeAHHeHU nopoAbi, Aaiomne 
Bee nepexoAbi ot oahhx i< ApyriiM. raddpo h Bepx- 
Hiie TaitcHTOBbie raddpo-AOJiepiiTbi (k a k h mimmie 
TaKCHTOBbie raddpo-AOJiepiiTbi) npeACTaBJimoT codon 
ocHOBHbie nerMaTOHAbi. 

C O a H O H C T O p O H bl, 3T0 pHA nOpOA 
ot de30JiiiBHHOBoro raddpo-AOJiepiiTa k raddpo- 
AiiopiiTaM h KBapneBbiM raddpo ao rndpiiAHbix no- 
poA c MHKponerMaTHTOM. 

C ApyroH CTopoHbi, 3to nopoAbi OT 
OJIHBHHOBbIX (lIHOTAa TpOKTOJIHTOBblx) TaddpO-AO- 
jiepiiTOB k ojiiiBHHOBbiM raddpo ao decKBapneBoro 
raddpo (ho imorAa c OAHHOHHbIMH KpucTajiJiaMii 
ojiHBHHa). 3th ABe noArpynnbi nopoA mh paccMOT- 
piIM OTAejIbHO. 

r a66po-duopum 

nopoAbi, HMeHyeMbie b HopmibCKe raddpo- 
A h o p h t a m h, MHHepajiorimecKH OTJiimaioTCH 
OT OJIHBHHOBbIX TaddpO-AOJiepHTOB OTCyTCTBIieM 
ojiHBHHa, cnopaAimecKHM npiicyTCTBiieM KBapua 
h imorAa KajmmnaTa h npeACTaBJiaioT codon de30- 
jiiiBHHOBbie KBapucojepianiie rad- 
d p o- a o a e p h t bi. nocAeAHiie xoth h He hb- 
ahiotch npeACTaBHTejieM ochobhhx KBapucoAepma- 
rnux nerMaTOHAOB, ho bo MHorux CAynanx, no-Bii- 
AHMOMy, dAaroAapn TecHoii npocTpaHCTBeHHofl cbh- 
3h c hhmh odoramaioTCH KBapneM h nacTimHO KaAii- 
mnaTOM, t. e. HecyT CAeAbi HacTHHHoii nepepadoT- 
kh (a TaioKe CAeAbi oporoBHKOBaHHn), a b Apyrux 
CAynanx, KorAa nepepadoma doAee cymecTBeHHa — 
3aMem,aioTCH ocHOBHbiMii nerMaTOHAaMii (imapne- 
bhm raddpo). 3to AaeT HeKOTopbie ocHOBamm pac- 
CMOTpeTb raddpo-AHopiiTbi b stoh rpynne nopoA, 
XOTH MOIKHO dblAO dbl HX paCCMOTpeTb H KaK CaMO- 
CTOHTeAbHblH An4 , 4 )e P eHI ^ HaT HHTpy3HH. 

CTpyKTypa nopoAbi ot npii3MaTHHeci<n ocJhito- 
BOH AO nOHKHAOOCjlHTOBOH. B MHOrOHHCAeHHbIX 
mAiicJiax mojkho BHACTb, hto ii Ta ii ApyraH npeA- 
CTaBAHIOT codoft an0n0HKHA004)HT0ByK), TaK I<aK 


Our. 11. CBOAHan TapJiHua opHeHTiipHbix AiiarpaMM ojiubuhoboto h oJiiiBiiH-gtioTHTOBoro ra66po-AOJiepiiTOB no HeKOTopbiM 

pa3pe3aM. 

ycJiOBHbie o6o3HaqeHHH Te >Ke, ^ito h Ha (})Hr. 7 
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BCe HJIH 3HaHHTejIbHaH HaCTb nOHKHJIOKpiICTOB 
niipoKceHOB pacna^aioTCH Ha MHorne n30MeTpim- 
Hbie 3epHa (cm. npiuio*., TadJi. VI, 2). ,H,OBOJibHO 
nacTO Ha Meere KpynHbix iiohkhjiokphctob (1,5— 
2 mm b AnaMeTpe) nupoKceHa odpa3yiOTCH mohomh- 
HepajibHbie nupoKceHUTOBbie ynacTKH c rpaHodJia- 
CTOBOH HJIH MHKpOrpaHOfijiaCTOBOH crpyKTypoft (c 

BejiHHHHOH 3epHa 0,3—0,5 mm). HHor^a 3^ecb ot- 
MenaiOTCH npocTbie abohhhkh. Ecjih noftKHJiOKpHC- 
Tbi nupoKceHa hmcjih KpynHbie noftKHJiHTOBbie bkjho- 
neHHH nJiarHOKJia3a, to npn Tai<oii rpaHy jihhhh yr- 
jiOBarae ynacTKii nupoKceHa, «3a*aTbie» MejKAy iipn- 
CTajuiaMH njiarnoKJia3a, ct3hobhtch caMOCTOHTejib- 
HblMH 3GpHaMH H Odpa3yiOT npH3MaTHHeCKH OtjlH- 
TOByio CTpyKTypy, AaBan ocJniTOBbie cooTHomemiH 
c njiarH0KJia30M, BKJHoneHHbiM paHee b noiiKHJio- 
KpucTbi nupoKceHa. n h p o k c e h npeAcraBJieH 
TJiaBHblM 06pa30M KJIHHOmipOKCeHOM, opTomipoK- 
ceH (runepcTeH) nonaAaeTCH H3peAKa b Bii^e OTAejib- 
Hbix 3epen. 

IIjiarHOKJia3 npeACTaBJieH BbiTHHyTbiMH 
TadJIHHKaMH CO CpeAHHMH pa3MepaMH 0,8 X 0,15— 
1,5 X 0,3 mm, ho BCTpenaioTCH KpucTajuibi 0,15 X 
X 0,05 ao 0,03—0,05 mm b AnaMeTpe (mcjikhc 
KpHCTajiJibi pacnojiaraioTCH b6jih3h ot KJiHHonnpoK- 


ceHOBbix ynacTKOB c MHKporpaHodjiacTOBOH CTpyK- 
Typofl h KOHenHO npeACTaBJinioT codoii Taione 
pe3yjibTaT rpaHy jihhhh) . njiarnoKJia3 bo MHorux 
cjiynanx HMeeT othctjihbo 30HajibHoe CTpoeHiie. 
OcodeHHo xopouio 30HHJibHOCTb 33MeTHa b njiarno- 
KJia3e, cjiaraioureM HenpaBiuibHoft cjiopMbi ynacTKH 
C odHJIbHbIMH nOHKHJIHTOBbIMH BKJHOHCHHHMH njia- 
rnoKJia3a. MejiKne KpHCTajiJibi njiarnoi<jia3a pac- 
nojiaraioTCH b hhtcpcthhhhx Me>KAy KpynHbiMii 
BbiTHHyTbiMH TadjiHHKaMii njiarnoi<Jia3a. HHorAa 
b HHTepcTimiiHx cobmcctho c 3T0H reHepamieii 
njiani0KJia3a pacnojiaraioTCH nHTHOodpa3Hbie noft- 
KHJIOKpHCTbl KBapua (bcjihhiihoh AO 0,3 MM b AHa- 
MeTpe). H3peAKa 13 nonaAaioTCH nceBA0M0p(})03bi 3e- 
jieHoro doyjiHHniTOBoro Mimepajia, no-BHAHMOMy, 
no ojiiiBHHy. Pa3Mep hx 0,5—0,8 mm b AnaMeTpe. 
B6JIH3H nCeBA0M0pt|)03 pa3BHBaiOTCH H OTOpOHKH 
Tajibica (c pa3MepoM nacTHH b cpeAHeM 0,01 mm). 

TeMHOHBeTHbie MHHepajibi cocTaBJinioT He MeHee 
40—50% ot Maccbi nopoAbi, ho BCTpen aioTCH Mejia- 
HOKpaTOBbie h jieiiKOKpaTOBbie ynacTKH. 

M a r h e t H T o6pa3yeTBbiAejieHHHHenpaBHJib- 
hoh cjiopMbi, HHorAa ueMeHT b ynacTKax c ciiAepo- 


13 B oflHHOTHbix iujincjiax ennHH^Hbie 3epHa. 

T a 6 ji h u a 10 


Pe3yjibTaTbi xhmhhcckhx aHajiH30B nopoa npHapoBejibHott nacTH HHTpy3HH HopiijibCK I 

(b Bec.%) 


OKHCJIbl 

1. OSp. 48A 

2. 06p. 48B 

3. 06p. 163/60 

4. Ta66po- 

flHOpHT 

5. 06p. 49 



8,OGp. 163T/60 

Si02 

47,56 

49,02 

47,43 

46,97 

45,88 

44,32 

47,64 

48,30 

Ti0 2 

0,92 

1,86 

0,80 

0,57 

0,65 

0,72 

0,98 

0,55 

AI 2 O 3 

15,54 

11,12 

18,35 

19,13 

17,59 

16,18 

14,93 

16,52 

Fe 2 03 

4,47 

4,90 

— 

2,95 

2,14 

5,40 

2,49 

1,69 

FeO 

6,64 

10,03 

8,97 

7,84 

8,36 

9,35 

7,89 

8,96 

CaO 

12,55 

9,24 

9,86 

9,38 

11,30 

9,70 

10,33 

10,37 

MgO 

7,23 

4,84 

6,38 

6,64 

9,12 

8,63 

8,31 

7,84 

MnO 

— 

— 

— 

0,13 

— 

— 

0,16 

— 

K 2 O 

0,34 

0,28 

0,80 

0,69 

0,44 

0,37 

0,38 

0,44 

Na 2 0 

2,31 

3,05 

2,88 

1,43 

1,93 

1,83 

2,06 

2,87 

h 2 o 

0,55 

0,50 

0,77 

0,50 

0,40 

0,57 

1,41 

0,59 

Fl.n.n. 

1,66 

3,16 

3,78 

2,54 

1,87 

2,78 

2,91 

2,82 

S 

0,12 

0,51 

0,28 

0,20 

0,42 

2,15 

0,03 

0,18 

P 2 O 5 

— 

— 

— 

0,16 

— 

— 

0,18 

— 

Cr 2 03 

_ 

— 

— 

0,44 

— 

— 

0,014 

— 

V 12 O 5 


— 

— 

0,03 

— 

— 

0,035 

— 

Od^eMHbiH 

Bee 

2,96 

3,01 



— 

2,92 

2,87 

— 


1 — 6 e 30 JiHBHH 0 Bwii ra 66 po-^ojiepHT c KBapijeM H 3 pa 3 pe 3 a II (6jih30k k ra 66 po-^HopHTy); 2 — KBapijeBoe ra 66 po 
(pa 3 pe 3 II); 3 — KBapijeBoe ra 66 po (p. YrojibHbift py^eft); 4 — ra 66 po-^HopHT (cpe^nee H 3 11 aHajiH 30 B), no M. H. rofljieB- 
CKOMy, 1959 ; 5 — ojiHBHHOBoe ra 66 po (pa 3 pe 3 II); 6 — TpoKTOJiHTOBbift ra 66 po-flojiepHT c aTancHTOBofl TeKcrypoft (pa 3 pe 3 

II); 7 — ojiHBHHOBbift ra 66 po-,z;ojiepHT c aTaKcHTOBoft TeKCTypoft (pa 3 pe 3 II); 8 — oporoBHKOBaHHbift ra 66 po-^ojiepHx, no^cTH- 
jiaiomHft KBapueBoe ra 66 po, o 6 p. 163/60 (p. YrojibHbift pyqeft). 


38 
















tt/n 


<t>nr. 12. CBOftHan TafijiHua opiieHTHpHbix AnarpaMM nopoA 
BepxHeft nacTH HHTpy3nn (KBapueBoe ra66po h ra66po- 
AHOpiITbl). 

ycjioBHbie o6o3Ha«feHHH Te Hte, hto h Ha (J)Hr. 7 

hhtoboh CTpyKTypoft. Koe-rAe MarHeTin 3aMem.aeT- 
ch cyjibcJjHflaMH b BH^e nepucfiepHHecKHx OToponeK 
(cyAH no KBaApaTHbiM ceneHHHM b m^HtJjax sto im¬ 
pin'). B 3thx *e MecTax nepBiirabie MHHepanbi 3a- 
MeiU,aiOTCH XJIOpHT-CepneHTHHOBbIM MHHepajIOM, 
nJianioKJia3bi ajib6HTH3iipyioTCH. 

K b a p n AaeT KaK mohojihtho noracaromne 
BbiAeJieHHH b HHTepcTiimiHX, Tai< h M03annH0 nora- 
caroiune arperara 3epeH. nacTHHHO KBapn, pasbeAa- 
€T nJiarHOKJia3. OTMeneHbi BbiTHHyTbie 3epHa anara- 


Ta C MeJIbnaillllHMH ra 30 BblMH BKJIIOHeHHHMH. Flo 
KJiHHoniipoKceHy Koe-rAe OTMeneHbi OToponKii 3 epeH 
anHAOTa h 3 ejieHoft poroBofi o6m3hkh. njiarnoKAa 3 
b 3 HaHHTejibH 0 H CTeneHH 3 aMeiu,eH coccropmoBbiM 
arperaTOM, b tom mcne h no OTAejibHbiM abohhh- 
KOBblM HHAHBHAaM. 

Pe3yjibTaTbi xHMiinecKoro aHajni3a nopoAbi npn- 
BOAHTCH B Ta6jl. 10. 

B TaOjinne ( 4 mr. 12 , uiji. 48 A) npiiBeAeH npn- 
Mep neTKoii opiieHTiipoBKii njiarnoKJiasa b raddpo- 
AHopine. 

Mojkho OTMeTHTb cpa3y »e cydopToroHanb- 
Hoe pacnojio>KeHHe rjiaBHbix MaKCHMyMOB, 6 jih 3 - 
i<oe pacnojiOTKeHiie oahoto rjiaBHoro Mai<ciiMy- 
Ma AnarpaMMbi k pacnojiojKeHino HopMajieft bh- 
AHMbix ynacTKOB HiDKHero h BepxHero koht 3 Ktob 
HHTpy3HH h Apynie Hepra, npncymne TaioKe ojih- 
BHHCOAepiKam.HM ra66po-AOJiepiiTaM, pa3odpaHHbiM 
paHee. 

Keapv,eeoe za66po 

npeACTaBJineT co 6 on KpynHOKpucTajuiHHecKyio 
nopoAy co CTpyKTypoft OTraddpoBofiAoraddpo-ocjm- 
TOBoft, cjio»ceHHyio njiarH 0 KJia 30 M, KJiHHonnpoK- 
ceHOM, b MeHbinefi CTeneHH 6 ypoft poroBoft odMaH- 
Koft h KBapueM (BejiiiHHHa 3 epHa AocraraeT 0,5 cm 
b AnaMeTpe). noA MHKpocKonoM bhaho, hto njia- 
r h o k ji a 3 o 6 pa 3 yeT inupoKne TaOjiHHKH 
1,2 X 0,6 ao 1,2 x 1,2 mm , a TaiOKe BbiTHHyTbie 
KpucTajuibi 2 X 0,3 ao ( 2 — 3 ) X 1,2 mm . B Kpn- 
CTajuiax OTHeTJiHBoe 30 HajibHoe CTpoeHiie. njiarno- 
KJia 3 qaCTHHHO COCCIOpHTH 3 HpOBaH H CepHU,HTH 3 H- 

poBaH. njiarHoioia3 donee iiAHOMopcjieH, neM nnpo- 
itceH. 

KpiICTajIHbl KJIHHOnHpOKCeH a H30MeT- 
piiHHbie (b cpeAHeM 0,5 mm b AnaMeTpe) n BbiTHHy¬ 
Tbie (b cpeAHeM 1,5 X 0,5 ao3 — 5 mm b AnaMeTpe), 
nacTO c npocTbiMH aboAhhiomh. PacnojiaraioTCH 
MemAy KpHCTajuiaMH njianioKjia3a. KpynHbie Kpn- 
CTajuibi MoryT coAepmaTb noftKiininoBbie BKjnone- 
hhh n;iarHOKJia3a (ihji. 163/60), h sthm MoryT 
nanoMHHaTb noftKiuiOKpucTbi b raddpo-Aonepn- 
Tax. Koe-rAe KnimoniipoKceH OTneTJiHBO 3eneHeeT. 
XopOLHO 33MeTHO, HTO B 3THX CJiyHaHX 3ejieHOft 
HBJineTCH KpaeBan nacTb 30HajibHbix 3epeH, imorAa 
3e;ieHeeT Bee 3epH0. 

Koe-rAe b KpaeBbix nacTnx KpncTajuiOB kjihho- 
nHpoitceHa noHBJiHioTCH ynacTKH 6 y p o ft po- 
r o b o ft o 6 m a h k h, HHorAa OHa npoHHKaeT 
h b neHTpajibHbie nacTii KpucTajuiOB KJiHHonupoK- 
ceHa. Pe»ce OTMenaioTCH caMOCTOHTejibHbie 3epHa 
BejIHHHHOft AO 0,8 MM B AUBMeTpe. no KpaHM HHOTAa 
noHBJiHeTCH 3ejieHbift aMtjiHdon, a HApo 3epHa 
ocTaeTCH SypbiM. Eiu,e donee no3AHHM HBJineTCH 
3ejieHbift ao decuBeTHoro BOJioKHHCTbift aMcjmdon, 
pa3BHBaioiii,HftcH no mipoKceHy. 
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K b a p u 14 o6pa3yeT BbiAejiemiH pa3MepoMAO 
1,5 mm b AnaMeTpe, oShuho okojio 0,5 — 0,8 mm . 
HHorfla oh cjiaraeT mohojikthoc 3epH0, HHorAa 
necKOJibKO M03anqH0 noracaiomux 3epeH. B ynacT- 
i<ax conpuKOCHOBeHHH njiarHOi<jia3a c KBapueM, 
b njiarnoKJia3e noHBJimoTCH y3Kne SypoBarae 
KafiMbi KajmmnaTa. K KBapu-KajuminaTOBbiM hh- 
TepcTiimiOHHbiM yuacTiOM npiiypoueHbi 3epHa ana- 
TiiTa (cpeAHiiii pa3Mep 0,05 — 0,08 mm ) h HHor^a po- 
roBofi o6m3hkh. OTMeneHbi BblAeJieHHH KajmmnaTa 
AO 0,5 mm b AnaMeTpe (ihji. 163/60), KOTopbie 
yqacTKaMH 3aMem,aK>THJiH0KaiiMJiHioT njiani0KJia3. 
yqacTKH 3epeH KJiHHonupoKceHa 15 , npiuieraioiune 
k BbiAejreHHHM KajiHmnaTa, OTueTJiHBO 3ejieHeioT, 
HHorAa Hauejio npeBpamaioTCH b 3ejieHbin kjihho- 
nupoKceH. BbiAejieHim KajmmnaTa BCTpeuaioTCH 
KaK coBMecTHO c KBapueM, Tai< h 6e3 Hero, Hanpn- 
Mep, b mji. 163/60 KBapua Majio, a KajmmnaTa 3 a- 
MeTHoe KOjnmecTBO. 3ejieHbifi KjmHonupoKceH on- 
peAejieHHO ycToiimiB b accomiauHii c KajmmnaTOM. 
Koe-rAe noHBJinioTCH HeSojibimie yuacTKH SnoTHTa 
no KJiHHOnupoKceHy. MarHeTHT (bo3mo>kho, Tirra- 
HOMarHeraT) o6pa3yeT BbiAejiemiH HenpaBiuibHoii 
(JiopMbi pa3MepoM 0,1 —0,8 mm b AnaMeTpe, impeAKa 
OTMenaioTCH cyjibcjiHAbi. CyjibcjiHAbi b BHAe OTopo- 
neu BOKpyr BbiAejieHHfi MarHeTHTa, aTaume b BHAe 
AeHApHTOBHAHbIX BblAeJieHHH naCTO JIOKajIH3yiOTCH 
b njiarnoKJia3ax no BeTBHCTbiM TpemuHKaM (cm. 
npimom., Tafiji. VII, 1 ). flocjieAHee, iok yme tobo- 
p HJIOCb, XapaKTepHO H AJIH CyjIb(|)HAOB hidkhhx 
TaKCHTOBbix ra66po-AOJiepiiTOB. KjmHonupoKceH 
cocTaBjmeT He MeHee 30 h He Sojiee 50% ot o6mero 
oSneMa nopoAbi, KBapu ao 10%, MarHeTHT yuacT- 
k3mh ao 8 — 10%, poroBan o6MaHi<a HecKOJibKO 
nponeHTOB, anaTHT ao 1%. B yrjiOBarax npoMe- 
JKyTKax Me>KAy KpucTajuiaMH njiarHOKJia3a AOBOJib- 
ho nacTO h aSjTKDAaioTCH BbiAejiemiH cepneHTHH-xjio- 
puTOBoro Mimepajia. 

noAoSHan me, ho 6ojiee MeJiK03epmiCTaH nopo- 
Aa OTMeneHa b BepxHeM 3HA0K0HT3KTe HHTpy3HH 
(Ha KOHTaKTe ra66po h nepeupbiBaromux ero 
6a3ajTbTOB). 

KpoMe 3aMeTHoro yMeHbmeHHH 3epHa, nopoAa 
HMeeT h em,e oaho otjihhhc: noHBJieHHe b 3Hami- 
TejibHOM KOjnmecTBe MiiKponeraaTHTa h KBapna. 
nocjieAHHH Koe-rAe cocTaBJineT ao 30% ot Maccw 
Bcefi nopoAbi 10 . 3th npH3H3KH n03B0JimoT othccth 
BepxHKiio SHAOKOHTaKTOByro pa3H0CTb ra66po 
K mfipHAHO-MeTaCOMaTHieCKHM 
o 6 p a 3 o b a h h a m, B03HHKmHM 3a cneT uac- 
thhhoh MeTacoMaTHnecKOH nepepadoTim 6ojiee 

14 B KBapue HMeeTca Macca MeJibuauiHiix (b cpejmeM 
0,002 mm ) ra30Bbix bkjiiotbhhii. 

15 B KJIHHOnHpOKCBHB no 3aJieUeHHbIM TpeiUHHKaM pa3- 
BHTa Macca Mejibnaftmux BKJiioHeHiiii ra30Bbix h cymecTBeHHO 
ra30Bbix. 

16 TaKiie we BbicoKiie coflepwamiH KBapua HafijiiojiaioTCH 
II B 6jIH>KHeM 3K30KOHT3KTe, Tfle 6a3aJIbTbI npil COnpiIKOCHOBe- 
HHII C rafifipo CTaHOBHTCH KBapUeBbIMH H gllOTHTOBblMlI. 


n03AHHMH paCTBOpaMH CpaBHHTejlbHO MejIK03ep- 
hhctoh K0HT3KT0B0H pa3H0CTH ra66po. npimeAeM 
KpaTKoe onucaHHe nopoAbi. 

CTpyKTypa npHdjmmaeTCH k ra66po-oc})HTOBOH. 
rijiarHOKJia3 OTMeuaeTCH b BHAe BbiTHHyTbix 
30HajIbHbIX TaSjlHHeK CO CpeAHHMH pa3MepaMH 
2,0 X 0,3—0,5 mm. VacTO npoHBJinioTCH Ase ch- 
CTeMbl ABOHHHKOB. KjIHHOnupOKCeH o6bIH- 
HO B BHAe H30MeTpHHHbIX H BbITHHyTbIX 3epeH paC- 
nojraraeTCH MemAy BbiTHHyTbiMH KpucTajuiaMH 
njiarnoKJia3a. CpeAHHH pa3Mep b AnaMeTpe 0,3 ao 
1,5 X 0,5 mm. Koe-rAe KJiHHOnupoKceH o6pa3yeT 
HBHbie nOHKHJIOKpHCTbl AHaMCTpOM AO 1,5 MM. 
U,BeT nupoKceHa 6ypoBaTbiil. Koe-rAe BOKpyr kjih- 
HonHpoKceHa hmciotch otopohkh 3ejieHofi poroBofi 
o6MaHKH. B ynacTKax, npiuieraiomux k BbiAejiemi- 
hm KBapua hjih cpeAn Hero, 3epHa KJiHHonupoKceHa 
non™ nauejro hjih Hauejio 3aMemaioTCH SypoBaTO- 
3ejieHOH poroBoii o6m3hkoh (hapo 6ypoe, Kpafl 
3ejieHbiii). OTMeneHbi KpucTajuibi 0,15 mm b AnaMeT¬ 
pe. HHorAa 6ypan poroBan o6MaHKa BCTpenaeTCH 
coBMecTHO c BbiAejieHHHMH MarHeTHTa HenpaBHJib- 
hoh cjiopMbi. rijiarH0KJia3 HMeeT KafiMy k a ji h- 
m n a t a h BHemHHH BeHeu MintponerMaTHTa. 
Koe-rAe KajummaT o6pa3yeT nojiHbie nceBAOMop- 
(|)03bi no MejiKHM KpiiCTajuiaM njianiOKJia3a h TorAa 
HHorAa mojkho BHAeTb, i<ai< b noAoSHbie nceBAO- 
M0pcJ)03bI «BHeApHeTCH» KB3pU nO OTAeJIbHbIM ABOH- 
hhkobhm nojiocKaM. KBapu paenojiaraeTCH b BHAe 
BblAeJieHHH 0,3—0,6 mm b AnaMeTpe b yrjiOBaTbix 
npoMemyTKax MemAy KpucTajuiaMH njiarnoKJia3a 
h KJiHHonupoKceHa. B KajmmnaTe h KBapue otmc- 
uaioTCH MHoromicjieHHbie urojiOHKH h ctoji6hkh 
anaraTa co cpeAHHMH pa3MepaMH 0,03 X 0,08— 
0,01 X 0,05 mm. PIspeAKa nonaAaeTCH 6 h o t h t 
b BHAe uernyeK HenpaBUJibHofi cjiopMbi pa3MepaMH 
0,15—0,6 mm b AnaMeTpe. MarHeTHT o6pa3yeT 
BblAeJieHHH co cpeAHHMH pa3MepaMii 0,15—0,6 mm. 
Koe-rAe no nepiicjiepHH 3aMeTHbi iohmu cyjibtJmAOB 
no MarHeTHTy. KjnmonHpoKceH cocTaBJineT ao 
30 — 40% Maccbi Been nopoAbi. 

H 3 6ojiee no3AHiix MimepajiOB pa3BHTbi cime-3e- 
JieHbifi BOJiOKHiiCTbiH aMcJinfioji no KJiHHOnupoKceHy 
H poroBofi 06M3HKe, CepneHTHH-XJIOpiITOBblH MHHe- 
paji no KJiHHOnupoKceHy h cepnmiT-cocciopnTOBbiH 
arperaT no njiarnoi<Jia3aM. Koe-rAe njiariiOKJia3 
b 3HamiTejibH0H CTeneHii ajib6nTH3iipyeTCH, a Taume 
I<ap60HaTH3IipyeTCH II XJIOpHTH3HpyeTCH. 

Pe3yjibTaTbi xHMimecKHX aHajiH30B KBapueBbix 
ra66po npiiBOAHTCH b Ta6ji. 10. 

Kau mojkho BHAeTb Hacjmr. 12 (mji.48B h 48B') r 
Ha MiiKpocTpyKTypHbix AnarpaMMax njiarnoKJia3a 
H3 KBapueBoro ra66po othctjihbo 3aMeTiro cy6op- 
ToroHajibHoe pacnojiomeHiie rjiaBHbix MaKciiMyMOB, 
hto CBiiAeTejibCTByeT o xopomefl B3aiiM03aMeHHeMO- 

CTH p33HbIX nilHaKOHAOB KpiICTajIJIOB OTHOCHTejIb- 
ho opiieHTHpyioiueH njiocKOCTH KOHTaKTa. Xopomo- 
BHAHO, HTO BHAHMbIM yuaCTIOM BepXHerO H HIimHera 
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KOHTaKTa KBapueBoro ra66po OTBeuaeT KpynHbiii 
rjiaBHbin MaKCHMyM _L (010), Komjmrypamm KOTopo- 
ro Ha AnarpaMMe OTpamaeT HanpaBJieHiie H3rn6a 
K0HT3KT0B. HyjKHO CKa3aTb, HTO 3AeCb npOHBJTHeTCH 
3HaHHTeJIbH0e KOJIHHeCTBO npOMe>KyTOHHbIX MaKCH- 
MyMOB, CpeflH KOTOpbIX MOryT 6bITb OHeHb HHTeH- 
ciiBHbie. 06jierHaioT pacmii<})poBKy HopMajiH shao- 
CHHKHHeTHHeCKHX TpeiUHH b6jIII 3II TJiaBHblX MaK- 
CHMyMOB HopMajien k nimaKOiiAaM KpiiCTajuiOB 
njianiOKJia3a h 3HaHiieHanpaBJieHii5i yuacraa bhah- 
MOrO KOHTaKTa. 

Mto KacaeTCH «rn6piiAHofl» nopoAbi, pa3BHBaio- 
meflcH 3 a cneT 3haokoht3ktoboh nacTH KBapueBoro 
ra66po (ihji. 98), to Hatjmr. 12 bhaho, hto njiariiOK- 
Jia3bi coxpaHHioT opueHTHpoBKy, npnodpeTeHHyK) b 
MarMaTiinecKyro CTaAmo. 3Aecb OTueTJiiiBO npoHBjm- 
eTCH cyfiopToroHajibHoe pacnojiomeHiie rjiaBHbix 
M3KCHMyM0B H COOTBeTCTBHe OAHOTO H3 TJI3BHbIX 
MaKCHMyMOB p acnojiomeHino BHAHMoro ynacTKa 
BepXHerO KOHTaKTa HHTpy3HH. 

HepaBHOMepHan npopaOoTKa hcxoahhx auh 
M arMaTHHecKoro 3aMem,eHHH nopoA npiiBOAHT k 
o6pa30Bamno HepaBH0MepH03epHiiCTbix nopoA 
Tima ra66po, a ra66ponoAo6Hbix nopoA TaKCHTOBO- 
ro oSjiHKa («BepxHiie T3KCHTbi»), npimeM, KaK 
yKa3biBajiocb Bbime, MHKpocKommecKiie npoHBJie- 
HII5I aTaKCHTOBOH TeKCTypbl OTMeHaJIHCb KOe-TAe H 
b KBapueBbix ra66po, ho ocofieHHO xopomo ohh 
3aMeTHbI B OJIIIBIIHOBbIX ra66pO. ATaKCHTOBafl TeK- 
CTypa xopomo 3aMeraa (cm. npiuiom., Ta6ji. VIII, 
1 ) b JKHJiKOBHAHbix anocjm3ax ra66po, OTBeTBJimo- 
IH.HXC5I OT KpynHbIX JIHH3 ra66pO C paBHOMepHO- 
3epHHCT0H CTpyKTypofl h npoHiiKaromiix b oporo- 
BiiKOBaHHbie «noACTHJiaioiu,iie» ra66po-AOJiepiiTbi. 
npoHHKHOBeHiie anocjm3 HaMeuaeTCH BAOJib nojiorofl 
CIICTeMbl TpeiU,IIH OTAeJIbHOCTH. KpiICTaJIJIbl njia- 
niOKJia3a HMeioT OTueTJumoe 30HajibH0e CTpoeHiie. 
HapHAy c KpynHbIMH IIAHOMOpcjmbIMH TaOjIHTHaTbl- 
mii KpiiCTajiJiaMii njianiOKJia3a 3Aecb hmciotch 
3Be3AHaTbie CKOnJieHIIH H30MeTpiIHHbIX KpiICTaJIJIOB 

(cm. npiuiom., Ta6ji. VIII, 1 ). 

OAUSunoeoe za66po, 

Taxcmoeoe OAueunoeoe za66po, 
eepxnuu OAueunoehiu TaKCUToeuu 
za6 6po-doAepuT 

OjiiiBiiHOBoe r a 6 6 p o ofijiaAaeT ra66- 
poBOii CTpyKTypofl, ynacTKaMii ocJniTOBoft ao nofl- 
KiiJioocjiHTOBoft. 06m.nfi biia ojiiiBHHOBoro ra66po 
npeACTaBJieH Ha Tafiji. VIII, 2 . 

KpiICTaJIJIbl njianiOKJia3a TaOjiHTuarae, 
BHTHHyTbie co cpeAHHMii pa3MepaMii 1,5 X 0,5 ao 
3,5 X 1,5 mm . MeTKO npoHBJineTCH 30HajibH0e 
CTpoeHiie. 

KpiiCTajumi k ji ii h o n ii p o k c e h a npeA- 
CTaBJieHbi yrjiOBaTbiMii h HenpaBiuibHofl cJiopMbi 


0(|)IITOBbIMII II n0flKHJI00(|)IIT0BbIMII BblACJieHHHMH 

pa3MepoM 1,5— 2 ao 0,15 mm b AiiaMeTpe. 

O ji ii b ii h BCTpenaeTCH b BiiAe KpiiCTajuiOB 
pa3MepoM 0,3—1,5 mm b AiiaMeTpe. nacra noflKii- 
jiiiTOBbie BKJiioqeHHH KpiiCTajuiOB njianiOKJia3a B 
ojiiiBHHe. KpiiCTajiJibi ojiiiBima HMeioT Maccy ra30- 
BblX BKJHOHeHIlfl (HeraTHBHbie KpiICTaJIJIbl pa3MepOM 
0,005—0,008 mm ) no 3ajieueHHbiM TpemiiHKaM. 
EcTb ii cymecTBeHHO ra30Bbie BKJHOHeHiiH (cm. npn- 
jiojk., Ta6ji. IX, 1 , 2 ). Flo 3ajieqeHHbiM TpemiiHKaM 
b ojiiiBHHe pacnojiaraioTCH Mejn-me nacTimbi pyA- 
hoto Mimepajia (no-BiiAHMOMy, MarHeTiiTa). B ojiii- 
BIIHe — Macca CTeKJIOBaTbIX H30MeTpHHHbIX BKJIIO- 
qeHiifl — Haiifiojiee paHHiix (Ta6ji. IX, 2). Bkjiio- 
qeHHH MarHeTiiTa no 3ajieueHHbiM TpemiiHKaM n 
ra30Bbie BKJiioqeHHH b ojniBime, no-BiiAHMOMy, oa- 
HOBpeMeHHbi. Macro ra30Bbie BKjnoqeHiiH, BeponT- 
ho, HecKOJibKO 6ojiee paHHiie, neM TpemiiHKii 
c MarHeTiiTOM. B nceBAOMopc()03ax no ojniBimy 3ejie- 
hoto cepneHTHH-xjiopiiTOBoro Mimepajia ynoMH- 
HyTbift MarHeTiiT yme 3aMemaeTCH cyjibtJmAaMii. 
npucyTCTByioT TaKme caMOCTOHTejibHbie BbiAeJie- 
hhh HenpaBiuibHofl cJiopMbi MarHeTiiTa (cpeAHiie 
pa3Mepu ao 0,15 mm b AiiaMeTpe) n cyjibcJmAOB 
b cpeAHeM 0,08—0,3 mm b AiiaMeTpe. B yrjiOBarax 
npoMemyTKax OTMenajmcb BbiACJieHiin TajibKa, ch- 
He-3ejieHoro bojiokhiictoto aMiJmSojia, cepneHTHH- 
xjiopiiTOBoro TpaBHHO-3ejieHoro Mimepajia n Kap- 
SoHaTa. Ojihbhh He npeBbimaeT 10% ot ofiBeMa 
Bceft nopoAbi. I iHorAa npoHBJineTCH TaKCiiTOBOCTb; 
nouBJiHioTCH yqacTKii MiiKporpaHoSjiacTOBofl 
CTpyKTypbi c BejiimiiHoft 3epHa njiariiOKJia3a 0,03— 
0,05 mm b AiiaMeTpe. 

T a k c ii t o b o e OjiiiBiiHOBoe rafi- 
6 p o. TeKCTypa nopoAbi aTaKCiiTOBaa. Bojibman 
nacTb nopoAbi HMeeT ra66poByio CTpyKTypy c nojio- 
caMii ii HenpaBiiJibHbiMii ynacTKaMii AOJiepiiTOBofl 
CTpyKTypbi. UIiipiiHa nojioc He npeBbimaeT 1 — 
1,5 MM , «pa3AyBbI» AOCTIiraiOT HeCKOJIbKHX mhjijiii- 
MeTpoB b AiiaMeTpe. 

MejiK03epHiiCTaH nacTb coctoiit H3 njianiOKJia- 
3a, ojiiiBima ii Hedojibmoro KOJiimecTBa 3epeH 
KJiiiHoniipoKceHa. 3epHa ojihb ii h a CDBepmeHHO' 
CBemne H30MeTpimHbie co cpeAHHMii pa3MepaMii 
0,05 — 0,16 ^tjit; c njiariiOKJia30M h3xoahtch b otjm- 
tobhx cooTHomeHimx. njiarii0KJia3 3Aecb b biiac 
y3KHX BbiTHHyTbix JieflcT co cpeAHHMii pa3MepaMii 
0,15—0,5 X 0,03—0,05 mm c 6ecnopHAommiM 
pacnojiomeHiieM OTHOCHTejibHO rpaHim c KpynHO- 
3epHHCToft «BMemaiomeft» nopoAofl. CpeAii MejiKO- 
3epHiiCT0fl Maccbi npucyTCTByioT Tanme 6ojiee Kpyn- 
Hbie 3epHa ojiiiBima (AiiaMeTpoM ao 0,6 mm ), c mo- 
3aimHbiM CTpoemieM ii npeBpaTHBiuiiecH yme b mo- 
HOMimepajibHbie ynacTKii c MiiKporpaHofijiacTOBofl 
CTpyKTypofl. 

«BMemaiomee» OjiiiBiiHOBoe ra66po OTJiimaeTCH 
h ep aBHOMepHbiM pacnpeAejieHiieM ojiiiBima n kjih- 
HonupoKceHa. OTMenaioTCH KpynHbie (ao 1 cm b ah- 
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aMeTpe) JiefiKOKpaTOBbie yqacTKH c runiiAHOMopi})- 
H03epHHCT0H CTpyKTypOH, COCTOHIUHe TOJIbKO H3 
n ji a r ii o k Ji a 3 a. nocjieAHHii npeACTaBJieH 
H30MeTpHMHbIMH II CJiadOBbITHHyTbIMH KpHCTaJUiaMII 
co cpeAHHMii pa3MepaMii 2 X 1—1,2 X 0,5 ao 
2 mm b AHaMeTpe. 3oHajibHOCTbOTqeTJiiiBaH b Heito- 
Topbix 3epHax, HHorAa ee noqTH He 3aMeTH0. 
KpHCTajuibi ojiiiBHHa H30MeTpiiqHbie, pe>Ke Henpa- 
BHJIbHOH tJlOpMbl B 0(J)HT0BbIX COOTHOIHeHHHX C njia- 
ni0KJia30M. CpeAHHH pa3Mep KpiiCTajiJiOB ojiiiBHHa 
0,3—1,5 mm b AHaMeTpe. KojniqecTBO ojiiiBHHa He 
npeBbimaeT 10% odueMa nopoAbi. 

K Ji h h o n ii p o k c e h npeACTaBJieH KceHO- 
MOpcJlHblMII nOHKIIJIOKpiICTaMII C BKJIIOHeHHeM Kpil- 
CTajiJiOB njianiOKJia3a ii ojiiiBHHa. Koe-rAe 3aMeTHa 
qacTiiHHaH rpaHyjinmiH BbiAeJieHHH KJiHHomipoKce- 
Ha. Flo KJiHHoniipoKceHy qaero pa3BHBaeTCH 
CHHe-3ejieHbin BOJiOKHiiCTbin aMcJindoji, no OJIHBH- 
Hy — 3ejieHbiii cepneHTHH-xjiopiiTOBbm Mimepaji. 
Bhotht npoHBjmeTCH b He3HamiTejibHbix KOJinqecT- 
Bax b BiiAe MejiKHx KoppoAiipoBanHbix qernyeK 
■(0,08—0,1 mm ) cpeAH BbiACJieHHH cime-3ejieHoro 
aMcjindojia. 3Aecb xe pacnojiaraioTCH BbiAeJieHHH 
cyjib(|iHAOB pa3MepoM b cpeAHeM 0,5 mm b AHaMeTpe. 
CyjibtJiiiAbi b BHAe aghaphtob T3K>Ke imorAa pacno- 
jiaraioTCH cpeAH cepneHTima b nceBAOMopc})03ax no 
ojiHBHHy. BbiAeJieHHH MarHeTHTa OTMeqeHbi Kai< 
cpeAH cepneHTima (b BHAe achaphtob), Tan ii odpa- 
3yioT H30MeTpiiHHbie 3ep h aAnaMeTpoM0,01 —0,1 mm . 
B yrjiOBaTbix yqacTKax Me?KAy 3epeH qaero OTMeqa- 
IOTCH MOHOMHHepaJIbHbie THe3A3 TaJIbKa (ao 0,8 mm 
b AHaMeTpe). 

BepXHHH TaKCHTOBblH OJIHBH- 
HOBbifi ra66po-AOJiepiiT. PIpeACTaB- 
jmeT codou ojiHBHHOBbiii ao TpoKTOJiHTOBoro raddpo- 
AOJiepiiT (odp. 53) c npoHBHBiueHCH yqacTKaMH Tan- 
chtoboh TeKCTypoii. CTpyKTypa nopoAbi nofiKiuio- 
oi|)HTOBaH. 3epna o ji ii b ii h a dojibineii qacTbio 
H30MeTpiiqHbie ii HMeioT pa3Mepbi 0,3—1,0 mm b AHa¬ 
MeTpe. B TaKOM cjiyqae ohh HaxoAHTCH c njiarno- 
KJia30M B OtJlHTOBblX COOTHOIHeHHHX. B TO >Ke BpeMH 
OTMeqeHbi cjiyqan, KOTAa ojihbhh C0Aep>KHT noiiKH- 
jiHTOBbie BpocTKH KpiiCTajiJiOB njianiOKJia3a n HMeeT 
AeHApHTOBHAHyio cjiopMy, npeACTaBJinn codofi th- 
miqHbie noHKHJiOKpiiCTbi, noAodHbie TeM, KOTopbie 
OblJIII OnilCaHbl A-nn HIOKHHX TaKCHTOBbIX OJIHBH- 
HOBblX raddpO-AOJiepiITOB. HOHKHJIOKpiICTbl OJIH- 
BHHa Koe-rAe pacnaAaioTCH Ha OTAeJibHbie 3epHa 
(co CBoefi onTiiqecKOH opiieHTHpoBKoii) 17 . B OTAeJib- 
hhx yqacTKax nopoAbi KpHCTajuibi ojiiiBHHa rpaHy- 
jinpoBaHbi. 3Aecb ojihbhh pacnojiaraeTCH mohomh- 
HepajibHbiMH KyqKaMH 3epeH c rpaHodjiacTOBoii 
CTpyKTypoft c BejiiiqHHOii 3epHa b cpeAHeM 0,1 mm 
b AHaMeTpe (cm. npiuiox., Tadji. IX, 2 ). B Heno- 
cpeACTBeHHOH djiH30CTH ot Hiix p acnojiaraioTCH 


17 3epHa OJIHBHH3 H3 paCnaBUIHXCH nOHKHJIOKpHCTOB 
HMeioT MHoroqncJieHHbie ra30Bbie BKJiioqemiH. 


MejiKiie BbiTHHyTbie KpHCTajuibi njianiOKJia3a(0,05 x 
X 0,2 mm ). Koe-rAe b HHTepcTimunx Me?KAy dojiee 
KpynHbiMH CTOJidqaTbiMH KpHCTaJUiaMII njiarnoKJia- 
3a (pa3MepaMH 0,8 X 0,2 mm ) hohbjihiotch H30- 
MeTpuqHbie 3epHa njiarHOKJia3a (AnaMeTpoM 
0,03—0,05 mm ) c MHKporpaHodjiacTOBOii CTpyK- 
Typofl 3thx yqacTKOB. B KpynH03epHHCTOH qacTH 
nopoAbi BCTpeqaioTCH dojiee KpynHbie KpHCTajuibi 
njianiOKJia3a pa3MepaMH 1,5—(0,3—0,6) mm , 
c OTqeTJiiiBO 30HajibHbiM CTpoeHiieM. ,H,jih yqacTKOB 
c dojiee MejiKHM 3epH0M xapaKTepHbi ocfniTOBbie 
cooTHOuieHHH njianiOKJia3a n ojiiiBHHa, ho Koe- 
rAe HadjuoAaioTCH n noi"iKHJiooc})HTOBbie. 

«PacnaA» noiiKiuiOKpucTOB ojiiiBHHa, no-Bii- 
AHMOMy, dojiee n03AHee HBJieHiie, xoth nojiHOCTbio 
He IICKJIIOqaeTCH B03MO>KHOCTb OdbHCHeHHH ero 
He3aBepmeHHOH codupaTejibHoii nepeKpiiCTajura- 
3amiei“i. 

KJiHHOnupoKceH npeACTaBJieH noiiKH- 
jiOKpiiCTaMH c pa3MepaMH 1,5—2 mm b AHaMeTpe. 
riOHKHJIHTOBbie BKJHOqeHHH B KJIHHOniipOKCeHe 
npeACTaBJienbi ojihbhhom h njiani0KJia30M. B no- 
poAe HMeioTCH Taione OTAeJibHbie KpHCTajuibi poMdn- 
qecKoro nupoKceHa. 

BbiAeJieHHH cyjibc})HAOB (nuppoTHH-xajibKonH- 
piiTOBoro cocTaBa) 18 MHoroqucjieHHbi n odjiaAaioT 
pa3MepaMii b cpeAHeM 0,3—0,5 mm b AHaMeTpe. 
Koe-rAe bhaho, hto cyjibtJuiAbi 3aMem,aioT Aame 
n03AHHH MaTHeTHT, CBH3aHHbIH, nO-BHAHMOMy, 
c cepneHTHHH3amiei"i ojiiiBHHa.I InTepecHO OTMeTiiTb, 
hto duoTHT b nopoAe npaKTiiqecKH OTcyTCTByeT 
(xapaKTepHan qepTa hiokhhx TaKCHTOBbix raddpo- 
AOJiepHTOB). II3 Apyrnx MimepajiOB Hy>KHO OTMe- 
THTb CepneHTHH, TaJIbK II HpKO-3eJieHbIH CepneHTHH- 
xjiopiiTOBbiH MHHepaji, 3 aMemaiomne OTAeJibHbie 
yqacTKH nopoAbi. 

Pe3yjibTaTbi xiiMiiqecKHx aHajiH30B stoh rpynnbi 
nopoA npiiBOAHTCH b Tadji. 10. 

Hacjmr. 13 (uiji. 198) mojkho BHAeTb, hto neTpo- 
CTpyKTypHbie y3opbi njianiOKJia3a H3 raddpo HMeioT 
TJiaBHbie MaKCHMyMbI, KOTOpbie qeTKO yBH3bIBaiOTCH 
c p acnojiojKeHiieM bhahmmx yqacTKOB BepxHero koh- 
TaiiTa. ,U,jih AHarpaMM xapaicrepHO cydopToroHajib- 
Hoe pacnojiomeHiie rjiaBHbix MaKCHMyMOB. Ocjiojk- 
HHIOT y30p HHTeHCHBHbie npOMeJKyTOHHbie MaKCH¬ 
MyMbI ii H3rnd opneHTiipyioiH,eH njiocKOCTH koh- 
TaKTa. 

PleTpocTpyKTypHbie AnarpaMMbi no njianiOKJia3y 
II OJIHBHHy H3 OJIHBHHOBOrO raddpO npiiBOAHTCH 
na c})Hr. 13, uiji. 49. Ha AnarpaMMax no ojiHBHHy 
moikho BHAeTb cydopToroHajibHoe pacnojiomeHiie 
TJiaBHblX MaKCHMyMOB npil XOpOUiefl B3aHM033MeHH- 
eMOCTii no BceM TpeM nHHaKOHAaM. BiiAHMbie 
yqacTKH njiocKOCTH KOHTaKTa OTpaxeHbi Ha Ka*- 
AOH H3 AHarpaMM oahhm rjiaBHbiM MaKCHMyMOM. 


18 no opyAeHeimocTH nopoAa H3peAi<a npufijnoKaeTCH 
k HiDKHeMy TaKCHTOBOMy rafifipo-AOJiepHTy (o6p. 53). 
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Owr. 13. CBOAHan Ta6jmua opneHTHpHbix AHarpaMM nopoA BepxHen qacTH HHTpy3HH (ra66po, oJiHBHHOBoe ra66po h oJiHBHHOBbiH ra66po-AOJiepHT). 

ycjiouHbie o6o3Ha*ieHHfl Te JKe, ^ito h iia $nr. 7 
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njTOCKOCTHblH BHfl, OpiieHTIipOBKII Bbipa>KeH OHeHb- 
totko, Aa»ce npn cpaBHHTejibHO MaJiOM KOJiHMecTBe 
ii3MepeHin"i. 

Ilo njiamoKJia3y AiiarpaMMbi MeHee 
HeTKO 0Tpa>KaK3T BHflHMblH y^aCTOK nJIOCKOCTII Bepx- 
Hero KOHTaKTa ii Sojiee neTKO npoHBJimoTCH HHTeH- 
ciiBHbie MaKCHMyMbi, OTpa>Kaioii;iie Kaxyio-TO HOByio 
opiieHTiipyiomyio njiocKOCTb. 06iuiiie MaKCHMyMOB 
3AeCb, B03M0JKH0, OdbHCHHeTCH OflHOBpeMeHHbIM 
opiieHTiipyioii;iiM BJiHHHiieM flByx ynoMHHyTbix 
njiocKOCTeii. MeTKoe cydopToroHajibHoe pacnojio- 
jKeHiie rjiaBHbix MaKCHMyMOB coxpaHHeTCH. 
IloAodHbie >Ke, ho MeHee neTKiie y3opbi AeMOHCTpii- 
pyioT neTpocTpyicrypHbie AiiarpaMMbi ojiiibiiho- 
Bbix TaKCiiTOBbix raddpo (cm. cjiiir. 13, ihji. 54A), 
rfle HadjiioAaeTCH odiuiiie MaKCHMy mob. Ha Aiia- 
rpaMMax ii no ojiiiBHHy, ii no njiariiOKJia3y HMeioTCH 
MaKCHMyMbi, He TOJIbKO OTBeHaiOIII,Iie BHflHMbIM 
yqacTKaM njiocKOCTii KOHTaKTa ii npoMe>KyTOHHbiM 
MaKCHMyM3M, HO II npOHBJIHIOTCH yCTOHHHBbie MaK¬ 
CHMyMbi, KOTopbie (JiiiKCiipyioT opneHTiipyioiii.ee 
BJIHHHIie HOBbIX, He HadjHOAaBHHIXCJI H3MH nJIOCKO- 
CTefi. /],jih AnarpaMM xapaKTepHO cydopToroHajib- 
Hoe pacnojiojKeHiie rjiaBHbix MaKCHMyMOB. JXjih 
ojiiiBHHa 3aMeTHa xopoman B3aiiM03aMeH5ieM0CTb. 
OneHb djni3Ka5i opueHTiipoBKa k TOJibKO hto onu- 
caHHOii nadjiioAaeTCH n y BepxHiix TaKCiiTOBbix 
ojiiiBHHOBbix raddpo-AOJiepiiTOB . (cm. cjuir. 13, 
ihji. 53). II 3Aecb njiocKOCTb BepxHero KOHTaKTa 
(cyfln no p acnojiojKeHiiio biiaiimhx ero ynacTKOB) 
AOCTaTOHHO neTKO OTpa^aeTCH oahhm H3 rjiaBHbix 
MaKCHMyMOB OJIHBHHa npil HX CydopTOTOHaJIbHOM 
pacnojiojKeHiiii. Ha AiiarpaMMax, cocTaBJiennbix no 
njiamoKJia3y (h no_]_(010), n no_j_(001)), HanpoTiiB, 
jiynrne npoHBJineTCH HeHadjHOAaBuiaacH njiocKOCTb 
BepxHero KOHTaKTa, a HOBan opiieHTiipyiomaH 
njiocKOCTb, KOTopan He cjniKCiipyeTCH y3opaMii no 
ojiiiBHHy (cm. cjinr. 13, ihji. 53). 

Tanan ocodeHHOCTb neTpocTpyKTypubix y3opoB. 
H3 TaKCiiTOBbix raddpo ii raddpo-flOJiepiiTOB, no-Bii- 
AHMOMy, CBH33Ha C HaJIOJKeHIieM H0B0H OpiieHTH- 
poBKii Ha CTapyio (a npoHBJineTCH Ha AiiarpaMMax 
h Ta, h Apyran) b nponecce H3diipaTejibHoro nepe- 
njiaBJieHHH. npn OAHopoAHOH CTpyKType yBH3Ka 
y3opoB no ojiiiBHHy n no njiani0KJia3y Be3Ae xopo- 
uiaH. 

X(JIH IIJIJHOCTpiipOBaHIIH KOJIHHeCTBeHHbIX C00T- 
HOiueHiiH MiiHepaJiOB b onucbiBaeMbix nopoAax hh- 
Tpy3HH HopiIJIbCK I npiIBOAHM B TadjI. 11 HeKOTO- 
pbie pe3yjibTara BbiHiicjieHHH 113 xiiMiinecxiix aHa- 
JIH30B BiipTyajibHoro cocTaBa no CHCTeMe aMepiiKaH- 
CKOH KOJIHHeCTBeHHOH KJI3CCH(J)HKaUHH (3aBapiIH- 
KHH, 1950). HopMaTHBHbie COCTaBbI COOTBeTCTByiOT 
peajibHO h adjiioflaeMbiM b nopo^ax KOJiiiHecTBeHHbiM 
COOTHOUieHHHM MHHepaJIOB, 3a HCKJHOHeHIieM OpTO- 
KJia3a. OpTOKJia3 bo mhotiix cjiynanx OTcyTCTByeT, 
a H3 Kajiiii"icoAep>Kaiu,HX MiiHepaJiOB npucyTCTByeT 
dllOTIIT. 
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IIAPAAAEAH3M IIPOIJECCA 0EPA30BAHH>I 
OCHOBHbIX 4 HOhPEPEHI;HATOB MHTPy3MH 
(IIPOIJECCA 4H(ptPEPEHi;HAi;HH) 

M 0BPA30BAHMB MX IlEPBHHHblX 
MArMATHHECKHX TEKCTyp 

Kax H3BecTH0 (ToAJieBCKiiH, 1959; JledeAeB, 
1959; Jlypbe 11 AP-, 1962; Yoxep ii EIojibAepBaapT, 
1950 ii AP-). AwMiepeHmipoBaHHbie ojiiiBiiHOBbie 
TpannoBbie HHTpy3iiii HMeioT npocTyio cxeMy 
CTpoeHim: BHii3y oSorameHHbie ojihbhhom nopoAbi 
(Ha CiiOiipcKofi njiaT(|)opMe Tima nnxpiiTOBbix iijih 
T poKTOJiiiTOBbix ra66po-AOJiepiiTOB), nepexoAHimie 
Bbime b 0JiiiBiiHC0Aep>Kaii;iie ii em,e Bbime no pa3- 
pe3y — b 6e30JiiiBiiH0Bbie nopoAbi. MacTOTa noBTO- 
pneMOCTii 3toi"i cxeMbi CTpoeHiiH cjio>KHbix Tpanno- 
Bbix HHTpy3iiH 10 AaBHO yxpemuia iix uccjieAOBaTe- 
jien b Mbicjni o cyin,ecTBOBaHini 3aKOHOMepHoro 
nponecca, npiiBOAnmero bchkhh pa3 k ynoMHHyTO- 
My Bbime pacnpeAejiemiro nopoA. 

nocjie npoBeAeHHH sxcnepiiMeHTajibHbix padoT 
no cocTaBJiemno AnarpaMM njiaBJiemiH b ciiCTeMe 
CaO — (Mg, Fe)0 — ABOs — Si02, npeACTaBJiH- 
romeii Haiidojiee 6 jih3khh aHajior npiipoAHon ciiCTe- 
Mbi 6a3ajibT0B0n MarMbi, CTajio onpeAejieHHO Aoxa- 
33HHbIM, HT0T3KHM npOUeCCOM HBJIHeTCH KpiICTaJIJIH- 
3auiiOHHaH Aii^epeHmiamiJi c rpaBHTamiOHHbiM 
cjipaKUHOHiipoBaHiieM BbiAeJimomiixcn TBepAbix cjia3 
ii H3MeHeHiieM cocTaBa ocTaiomerocn ciunixaTHoro 
pacnjiaBa. 

Ecjiii K0HKpeTii3iip0BaTb cxeMy CTpoeHim b 
npiiMeHemm k cjioxmbiM TpannoBbiM HHTpy3iiHM 
HopmibCKoro panoHa, to cjieAyeT CKa3aTb, hto 
3Aecb H3BecTHbi ojiiiBHHHTbi (o6Hapy>xeHbi B TaJI- 
naxcKOM HHTpy3iiBe, no AammiM EropoBa ii Cyxa- 
HOBOH, 1963), miKpiITOBbie, TpOKTOJIIITOBbie, OJIIIBII- 
HOBbie n6e30JiiiBiiHOBbie 20 ra66po-AOJiepiiTbi. 06bin- 
ho ojiiiBHHHTbi OTcyTCTByioT (xpoMe TaJIHaXCKOTO 
IIHTpy3IIBa) B C0CT3Be CJIOJKHbIX IIHTpy3IIH, II pa3pe3 
(cmi3y) HammaeTCH miKpiiTOBbiMii ii tpoktojiiitobh- 
mii ra66po-AOJiepiiTaMii. Haiidojiee paHHiiii npeA- 
CTaBiiTejib cepim nopoA ojihbhhht, iijih AyniiT, 
no-BHAHMOMy, OTAeJineTCH ajih SojibmiiHCTBa HHTpy- 
3iih ein,e b rjiySiiHHOM iijih npoMextyTOHHOM Maraa- 
TimecKOM onare, a ocTaBmancH ciuiiixaTHaH 
>KiiAKOCTb, cpaBHHTejibHO odeAHeHHan nocjie stoto 
MarHiieM Ha MecTe cJiopMHpoBaHHH HHTpy3iiH y>xe 
b coctohhhh cjipaxmiOHiipoBaTb nopoAbi, HaHHH3H 
c miKpiiTOBoro iijih AaJKecTpoKTOJiiiTOBoro raddpo- 
AOJiepiiTOB. BnojiHe noHHTHO, hto b pe3yjibTaTe 
npouecca ({jpaxmiOHiipoBaHiiH xpiiCTajuiOB ojihbh- 
Ha, oSeAHeHiie hmh nopoA, pacnojiararoimixcn 
Bbime, 6yAeT oneHb nocTeneHHbiM. 11 AeiiCTBirrejibHO, 


18 npn CpaBHHTeJIbHOH peAKOCTU npOHBJieHHH C3MHX 
HHTpy3HH sToro Tima- 

20 OAHHOHHbie KpHCTaJIJIbl OJIHBHHa nOHBJIHIOTCH H B 
BepxHiix ra66po-AOJiepnTax, HonameaTo ywe nceB,aoMop4)03bi 
no neMy Btopirmbix MHHepaJioB. 


b npeAejiax HHTpy3im HeT pe3xoro KOHTaxTa Menc- 
Ay miKpiiTOBbiMii ii ojiiiBHHOBbiMii raddpo-AOJiepiiTa- 
mii. ElepexoA ot nepBbix ko BTopbiM nocTeneHHbiil, 
Hepe3 npOMe>KyTOHHyiO pa3H0CTb — TpOKTOJIHTO- 
BbiH ra66po-AOJiepiiT. To >xe caMoe cjieAyeT cxa3aTb 
ii OTHOCiiTejibHO nocTeneHHOCTii nepexoAa ojihbhho- 
boto b 6e30JiiiBiiH0BbiH ra66po-AOJiepiiT. TaxiiM 
o6pa30M, ecjiii He cmrraTb MajiOMOiu,Hbie shaokoh- 
T3KT0Bbie KOpKH OJIHBHHOBbIX nOpOA, B03HHKaiOin,HX 
paHbme Apynix npn BHeApemni HHTpy3iiH, n He 
cmiTaTb nepexoAHbix pa3H0CTefi nopoA, b pa3pe3e 
SojIbmilHCTBa CJIOJKHbIX TpannOBbIX HHTpy3HH 
HopmibCKoro pafiOHa 2,1 nojiynaeTCH bchkiih pa3 
npocToe TpexqjieHHoe CTpoeHiie: nnxpiiTOBbiH —> 
ojiiiBHHOBbiH —> de30JiiiBHH0BbiH ra66po-AOJiepiiTbi, 
HTO xopomo yBH3bIB3eTCH C SKCnepiIMeHTaJIbHblMH 
AaHHbiMii no Hanfiojiee 6 jih3khm CHCTeMaM k npn- 
pOAHblM 6a3aJIbTOBbIM. BbIAep>KaHHOCTb 3T0H cxeMbi 
CBiiACTejibCTByeT o tom, hto KpncTajiJiii3amiOHH an 
Aii(|)4)epeHmiamiH HAeT rjiaBHbiM odpa30M b xaMe- 
pax, HbiHe 3aHHMaeMbix HHTpy3iiHMii. TaKiiM o6pa- 
30M, HeT AOCTaTOHHbIX OCHOBaHIlfi AJIH TOTO, HT 06 bI 
CHiiTaTb ynoMHHyTbie Aii4343 e P e HUiia T fci pa3H0Bpe- 
MeHHblMH, T. e. BHeApHBmilMHCH b KaMepbi HHTpy- 
3HH nopo3Hb, KaK3 to CHiiTaeT T. B. PoroBep (1959). 
EIpocTyio cxeMy CTpoeHiiH HopiuibCKiix ah^^ 6 ? 611 " 
UIipOBaHHblX HHTpy3HH OCJIOJKHHeT nOHBJieHIie 
BepxHiix ii hh>khhx TaKCiiTOBbix ra66po-AOJiepiiTOB 
ii ra66po. nponcxojKAeHiie sthx o6pa30BaHm"i h aMii 
6yAeTpa3o6paHOOTAeJibHO n noi<a hto npn paccMOT- 
peHim nepBHHHbix MarMaTHHecKiix TeKCTyp rjiaB- 
Hbin ynop Mbi CAeJiaeM Ha nopoAbi, BXOAHin,ne b co- 
CTaB TpexHJieHHofi cxeMbi, T(jih 3toto nojiyneHHbie 
h aMH MiiKpocTpyKTypubie AiiarpaMMbi no njiamo- 
KJia3aM ii ojiiiBimaM 113 nopoA, nonaAaromux b pa3- 
pe3bl OT BHAHMOrO HIDKHerO K0HT3KT3 B TJiydb 
HHTpy3HH, HCn0JIb30BaJIHCb A-fI3 nocTpoeHHH CBOA- 
Hbix AnarpaMM no pa3pe3aM. TaKoe nocTpoeHiie 
ynpomaeT paccMOTpeHiie pa3pe30B npn HajiiiHim 
3HaHiiTejibHoro iix KOJinnecTBa co MHoriiMii ochob- 
HblMH II AOnOJIHHTejIbHbIMH MHKpOCTpyKTypHbIMH 
AiiarpaMMaMii, 113 nopoA sthx pa3pe30B. TlonojiHii- 
TejibHO b pHAe cjiynaeB cocTaBJiHJincb TaioKe cboa- 
Hbie MiiKpocTpyKTypHbie AiiarpaMMbi BTOporo no- 
pHAKa, rAe npocTefimeH CTaTiiCTiinecKOH odpadoTKe 
noABeprajincb y)Ke ne OTAeJibHbie 3aMepbi, a MaK- 
ciiMyMbi, CHHTbie c opueHTiipHbix AnarpaMM Bcero 
pa3pe3a. EIoAodHbie AiiarpaMMbi crjia>KHBaioT 3Ha- 
HeHIie MaKCHMyMOB, HaCTHHHO cpe3aHHbix, II3-3a 
neyAaHHOH opueHTiipoBKii Toro iijih imoro opueH- 
TiipoBaHHoro mjiiicjia n KOHcjHirypauHeii caMoro Mai<- 
ciiMyMa, OTpaxcaiomero koht3kt, noKa3biBaioT Ha- 
npaBJieHiie imnidoB ero njiocKOCTii Ha HeHadjnoAa- 
eMOH H3MH HaCTH. BojIbHiaH HaCTb IICCJieAOBaHHblX 

21 3tO }Ke MOIKHO CI(a3aTb OTHOCHTeJIbHO TpannOBbIX HH- 
Tpy3Hn Taxoro Tima He TOJibKO Ch6hpckoh nuaTcJiopMbi, ho 
h Apynix paftoHOB Miipa b tom cjiynae, ecjiii KpHCTaJiJiH3amiH 
MarMbi HaHimaeTCH c OJIHBHHa. 
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Our. 14. Cboahsh BapnauHOHHan opueHTiipHan AnarpaMMa MaKCHMyMOB njianiOKJia3a pa3pe3a l 

MaKCiiNiyMbi, nepeHeceHHbie c paciuncJjpoBaHHbix opueHTiipHbix fliiarpaMM (nopo,n pa3pe3a), oTBeHaion;iie: 1 — J_ (001); 
2 —J.(010); 3 — J_(100); 4 — C100]; 5 — Hepacmii4)poBaHHbie MaKCiiMyMbi; 6 — HopMaJiii k Ha6Jiio,n;aBiiinMCH ruiocKo- 
CT5IM KOHTaKTa c BMemaiomiiMii nopo/naMH ii MevK^y flii(j)4)ep eHu.ua TaMii; 7 — HopMaJiii k cucTeMaM MaKpoTpeiu,iin. 
riyHKTiipoM oCo3HaqeHbi KOHTypbi opeoJioB MaKCHMyMOB. D — BMemaiomne nopoflbi. ra66po-flOJiepiiTbi: K — koh- 
TaKTOBbie, T — TaKCiiTOBbie, 77 — miKpiiTOBbie, OJ1 — oJiiiBHH-6HOTHTOBbie. MarHiiTHoe CK^oHeHiie 3,a;ecb h flajiee 

y^TeHo 


h npiiBOAHMbix 3Aecb pa3pe30B npiixoAiiTCH Ha 
noA3eMHyro nacTb HHTpy3iiii HopiuibCK I na ynacT- 
Kax pyAHHKa «3anojinpHbm». 3 to odycjiOBJieHO 
HaiiSojibiuen AoerynHOCTbio 3Aecb Bcex HacTeii pa3- 
pe3a ii B03M0>KH0CTbio njiaHOMepHoro OTfiopa 
opiieHTiipoBaHHbix o6pa3UOB. HecKOJibKO pa3pe30B 
C npiIBH3KOH K IiadjIIOAaeMblM nJIOCKOCTHM KOHTaK¬ 
Ta dbuio OTo6paHO ii odpadoTaHO ii 113 OTKpbiTbix pyA- 
HIIKOB «yrOJIbHbIH pyHefl», «CeBepHbIH» II «IO}KHbIH». 


P a 3 p e 3 I (pyAHHK 9) nepeceK ynacTOK HHTpy- 
3 ii ii , rAe KOHTaKT ee HMeeT pe3Kiiii H3rn6. 3tot >Ke 
ii3rnd noBTopnioT ii BceAiicjMjiepeHmiaTbi, npoHBHB- 
rniiecH Ha stom ynacTKe (ot KOHTaKTOBoro ao 
ojiiiBHHOBoro raddpo-AOJiepiiTOB BKJiioHiiTejibHo). 

Kan mojkho BiiAeTb Ha nojiHoii BapnamiOHHOH 
AiiarpaMMe MaKCHMyMOB njianiOKJia3a ajih pa3pe3a 
I (cpur. 14), AByM KpaiiHiiM biiaobhm ynacTKaM KOH¬ 
TaKTa OTBenaioT ABa conjieHHioimixcH opeojia rjiaB- 
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hhx MaKCHMyMOB J_(010) njianioKJia3a. Ohh, coot- 
BeTCTBeHHO, o6o3HaqeHbi HHAeKcaMH J_ (010)i h 
_J_(010) 2 - ) ConpHJKeHHbie c hhmh opeojibi MancHMy- 
mob J_(001) x h _J_(001)a, a TaioKe _[_(100)i h J_ 

(100)2 (b OTpajKeHHH BTOpbIMH nHH3K0HA3MH I<pH- 
CTajuiOB) pacnojiaraioTCH, cooTBeTCTBeHHO, cydopTO- 
roHajibHO h nepeHeceHbicopneHTHpHbixflHarpaMM 22 
nopoA pa3pe3a. HanpaBJieHiie [100] KpncTajuiOB, 
nocTpoeHHoe rpacjuinecKii na KajKAofl nape Ana- 
rpaMM nopoA, Ha cboahoh AnarpaMMe odpa3yeT 
MaKCHMyM, KOTopbiH AaeT npeACTaBJieHne od H3Me- 
HeHHH HanpaBJieHHH p acTurKBaromiix ycnjiHH b 
M arMe ot oahoto ao Apyroro BHAHMoro ynacTita 
K0HT3KTa. Opeojibi SHAOCHHKHHeTHHeCKHX TpeiUHH 
OTAejibHOCTH COnpOBO>KAaK)T opeojibi MaKCHMyMOB 
miHaKOHAOB njiariiOKJia3a. noAodHbiM *e odpa30M 
pacnpeAejiHJiHCb h MaKCHMyMbi ojniBHHa H3 nopoA 
pa3pe3a, nocKOJibKy hx MeHbrne— KapTima nojiy- 
HHJiacb MeHee neTKan. Kan ocodeHHO xoporno bha- 
ho Ha cboahoh AnarpaMMe no njiarnoKJia3y, rjiaB- 
Hbie MaKCHMyMbi nnanioKJia3a, OTpa^Kaioimie koh- 
t3kt y AncJxjiepeHHHaTOB HHTpy3HH, pacnojiaraioTCH 
TecHofi rpynnoH BOKpyr HanpaBJieHHH BHAHMoro 
ynacTKa KOHTaKTa. TaKHM odpa30M, nepBimHbie 
MarMaTHnecKHe TeKCTypu pa3JiHHHbix AncJicJiepeH- 
HH3T0B pa3pe3a 1 xoporno yBH3biBaioTCH Apyr c 
ApyroM. P acnojio>KeHHe njiaHnapajuiejibHOcra 
(rjiaBHbifi MaKCHMyM _J_ (010) h JiKHefinaTOCTH 
(HanpaBJieHiie [100]) bo Bcex AncjxjiepeHUiiaTax 
COOTBeTCTBeHHO OHeHb 6jIH3KOe. 

Pe3yjIbTaTbI paCHIHCjipOBKH OpiieHTHpHblX AHa- 
rpaMM no njiarnoi<Jia3y h ojiHBiiHy ajih nopoA 
pa3pe3a 1 npeACTaBJieHbi Ha neTpojiorHnecKOH 
cxeMe ((Jinr. 15) 23 . 3Aecb me npiiBOAHTCH pa3pe3 
VI no BOCCTaromeMy ot AaHHoro ropii30HTa k ceBepy 
ot nepernda iiHTpy3Hii (ot tojimco hto paccMOTpeH- 
Horo ynacTKa HHTpy3HH). 

KaK MOJKHO BHAeTb Ha CBOAHbIX BapiiaUHOH- 
Hbix A«arpaMMax no njiarnoKJia3y h OJiHBHHy ajih 
p a3 p e3 a VI (ijmr. 16 h 17), opeojibi MaKCHMyMOB 
HMeioT cyfiopToroHajibHoe pacnojio>KeHHe. PIojioraH 
njiocKOCTb KOHTaKTa, KpoMe cooTBeTCTByiomero 
opeojia rjiaBHbix MaKCHMyMOB J_(010), OTpa*aeTCH 
opeojiOM cydnapajuiejibHbix njiocKOCTefi MHKpoTpe- 
IHIIHOBaTOCTH (rjiaBHbIM odpa30M B nilKpHTOBblX 
raddpo-AOJiepirrax) h SHAOCHHKHHeTHHecKHMH Tpe- 
miiHaMH OTAejibHOCTH. Ha cBOAHbix AHarpaMMax 
CJlIIKCIipyiOTCH THKJKe opeojibi npOMe>KyTOHHbIX MaK¬ 
CHMyMOB, npuneM yBH3i<a y3opoB cboahmx Ana- 
rpaMM no njiarnoKJia3y h ojiHBiiHy pacnpocTpa- 
HHeTCH He TOJIbKO Ha TJiaBHbie, HO H Ha npOMOKyTOH- 
Hbie MaKCHMyMbi. Ha npiiBeAeHHbix cboahmx AHa¬ 
rpaMMax TaioKe mojkho BHAeTb TecHyio accomiamiio 
rjiaBHbix MaKCHMyMOB njiariioi<jia3a (h ojiUBHHa) 
Bcex AH^epeHUnaTOB pa3pe3a VI, OTpanoioinnx 

22 noABepmyTbix npeABapiiTeJibiio pacmn<})poBKe. 

23 4>nr. 15, 23 h 32 nocTpoeHbi Ha 6a3e ywe HMeBiunxcH 
reoJioniHecKnx cxeM oTAeJihHbix ynacTKOB iiHTpy3HH. 


njiocKOCTb KOHTaKTa Ha 3tom ynacTite. HHTepecHO 
OTMeTHTb, hto nepBiiHHbie MarMaTiinecKHe TeKCTy- 
pbi b 3K30K0HTai<Te y noACTiuiaromero CHjuia Jiad- 
paAopoBbix nopcjinpiiTOB 3Aecb oneHb 6jih3KH k 
opueHTiipoBKe MarMaTHHecKiix TeKCTyp AHcjxJiepeH- 
HH3TOB C3M0H HHTpy3HH 24 . 

Ha dojiee rjiydOKOM ypoBire noA TOJIbKO hto 
paCCMOTpeHHbIM ynaCTKOM HHTpy3HH no KOJIbHeBO- 
My uiTpeKy 6biJia OTodpaHa cepun opueHTiipoBaH- 
hmx o6pa3HOB p a3 p e3 a VII c npiiBH3K0i"i k He- 
nocpeACTBeHHO h adjuoAaeMHM njiocKOCTHM K0HT3K- 
Ta, I<aK HHTpy3HH C nOACTHJiaiOUI,HMH BMeiU,aiOIi;HMH 
nopoAaMH, TaK h ee AncJicJiepeHLUiaTOB Me>KAy co6oh. 
Pa3pe3 oxBaTHJi AHcjxJiepeHmiaTbi HHTpy3HH ao 
ojiHBHHOBoro raddpo-AOJiepiiTa BKJiioHHTejibHO 
(cm. (Jmr. 32). Ha cboahoh BapnamiOHHOHopneHTHp- 
hoh AnarpaMMe MaKCHMyMOB njiarnoKJia3a npiiBe- 
AeHbi pe3yjibTaTbi pacmucjipoBKH neTpocTpyKTyp- 
hmx AnarpaMM Bcex ynoMHHyTbix nopoA pa3pe3a 
(cjnir. 18). Ha AnarpaMMe othctjuibo (JiHKCHpyeTCH 
H3rn6 KOHTaKTa HHTpy3HH ii ee AwJxJiepeHHHaTOB, 
npimeM i< HanpaBJieHiiio ynacTKOB bhahmhx njioc- 
KOCTefl K0HT3KT0B TeCHO npiiypOHeHbl opeojibi rjiaB¬ 
Hbix MaKCHMyMOB j_ (OlO)m _L (010)2 Bcex H3yneH- 
HblX AHCjicJiepeHLUiaTOB HHTpy3HH. H3ril6 TJiaBHOH 
opueHTiipyiomeH njiocKOCTii KOHTaKTa Bbi3bmaeT h 
CMemeHIie COnpH)KeHHbIX OpeOJIOB MaKCHMyMOB 

_L (001)i h J_(001)2, a TaiOKe ,_L(100)i h ,1 (100) 2 , 
cJiiiKciipyeMbix Ha opueHTiipHbix AHarpaMMax rpa- 
hhmh (010), BCJieACTBiie B3aiiM03aMeui,aeM0CTH nojio- 
>KeHHH rpaHefl OTHOCHTejibHo KOHTaKTa. CMeiuaeTCH 
nojiojKeHiie h rpacjuinecKii nocTpoeHHbix MaKCHMy¬ 
MOB ajih nepBOH KpiiCTajuiorpa^HHecKOH och i<pn- 
CTajuiOB njiarnoi{jia3a ([100]i h [ 100] 2 ) . OiiKcupy- 
IOTCH TaiOKe opeojibi npOMe>KyTOHHbIX MaKCHMyMOB. 
K opeojiaM miHaKOHAOB KpncTajuiOB npnyponeHM 
II opeojibi SHAOCHHKHHeTHHeCKHX TpeiU,HH OTAejib¬ 
HOCTH. 

Ha cboahoh AnarpaMMe xoporno 3aMerao cy6op- 
ToroHajibHoe pacnojio>KeHHe opeojiOB MaKCHMyMOB, 
OTpajKaioui,Hx pacnojio>KeHHe miHaKOHAOB i<pn- 
CTajuiOB njiarH0KJia3a b npocTpaHCTBe. CBOAHaa 
BapnamiOHHaH AnarpaMMa a-hh MaKCHMyMOB ojih- 
BHHa H3 uccjieAOBaHHbix nopoA pa3pe3a VII ony6- 
jiHKOBaHa paHee (3ojiOTyxHH, 1963 3 ). npn cpaBHe- 
hhh cboahmx AnarpaMM no njiarnoKJia3y 11 ojiHBiiHy 
cpa3y ®e CTaHOBHTCH hchhm, hto sth AnarpaMMbi 
aHajIOTHHHbl II xoporno yBH3bIBaiOTCH Apyr c Apy- 
roM. XIjih eiu,e 6ojiee neTKoro npoHBJieHHH ocodeH- 
HOCTefi cboahoh AnarpaMMbi no OJiHBHHy, Ha ee 
ocHOBe dbuia H3roTOBJieHa CBOAnan opueHTiipHan 
AiiarpaMMa BToporo nopnAKa ■ (cm. 3ojiOTyxiiH, 
1963b), rAe npocTefimeH CTaTHCTunecKOH oSpadoTKe 


24 Flo cymecTByiomiiM npeACTaBJieHHHM HHTpy3H« ra6- 
6po-AOJiepiiTOB BHeApiiJiacb b nojiocTb, k TOMy BpeMeHH 
yxe nacTHHHO 3aHHTyio chjijiom JiafipaAopoBbix nop(J)HpHTOB. 
3 to, no-BHAHMOMy, h noATBep>KAaeTcn aHajni30M nepBHHHbix 
MarMaTHHecKiix TeKCTyp. 
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6hvm noABeprHyTbi Bee MaKCHMyMbi opiieHTiipHbix 
AiiarpaMM ojiiiBHHa nepBoro nopnAKa. rjiaBHbiii 
MaKCHMyM, OTpaxaromiiii koht3kt, CBoeft kohcJhi- 
rypamien 3Aecb tohho nepe^aeT HanpaBJieHiie njioc- 
KOCTen H3orHyToii noBepxHOCTii KOHTaKTa. Conpn- 
>KeHHbie c hum MaKCHMyMbi pacnojiaraioTCH cydop- 
ToroHajibHO, TaK>Ke hbjihiotch BbiTaHyTbiMH h npo- 
CTpaHCTBeHHO aeTKO yBa3biBaioTca co cboahoh Aiia- 
rpaMMofi no nJiarnoKJia3y (cm. cjonr. 18). 

Pe3ioMnpya pe3yjibTa™ aHajiii30B nepBHHHbix 
MarMaTHnecKHX TeKCTyp nopoA pa3pe3a, npuxoAHM 
k BbiBOAy o nojiHOM noAodmi 3 thx TeKCTyp (Hanpa- 
BJiemia njiaHnapajuiejibHOCTii 11 JiiiHeflaaTOCTii) bo 
B cex AiicJicJiepeHmiaTax pa3pe3a VII 11 iix npeeMCT- 
BeHHOCTii npn nepexofle ot AncJicJiepeHmiaTa k Aiicji- 
cjiepeHUiiaTy (b tom nucjie nepe3 npoMexyTOHHbie 
pa3H0CTIl). 

rioAoSHOMy *e AeTajibHOMy iiccjieAOBaHiiio nep¬ 
BHHHbix MarMaTiiaecKiix TeKCTyp dbiJin noABepmy- 
th nopoAbi HHTpy3iiii b nojie 7 pyAHiixa. BAOJib 
TOpHblX BbipaSOTOK OAHOrO 113 r0piI30HT0B SblJia 
OTodpaHa cepiia opiieHTiipoBaHHbix odpa3UOB p a 3- 
p e 3 a II ii3 Bcex nopoA HHTpy3ini ot HiDKHero ao 
BepxHero KOHTaKTa (cm. cjoiir. 23). 

Ha cboahoh BapnamiOHHOH AnarpaMMe (cjrnr. 
19), cocTaBJieHHOH no pacmucJipoBaHHbiM nojiHbiM 
opiieHTiipubiM AnarpaMMaM njiariiOKJia3a nopoA 
Bcex AH(|)cjiepeHUHaTOB pa3pe3a II, xoporno moikho 
B iiAeTb opeoji rjiaBHbix MaKCHMyMOB _L(010), OTpa- 
>KaioHi,HX KOHTaKT b 3T0M yaacTKe. Opeoji pacnojia- 
raeTca BOKpyr HanpaBJieHiiH BiiAHMbix ynacTKOB 
KOHTaKTa, a TaK>Ke cJniKCiipyeT H3riid njiocKOCTii 
KOHTaKTa b HiDKejie>Kaiii,eH nacre, rAe ero nojiojKe- 
Hiie He dbuio H3BecTH0, ho ero mo>kho dbuio 
npeAnojiaraTb 25 . Conpa>KeHHbie opeojibi MaKCiiMy- 
mob, OTpajKaioimie nojio>KeHne Apymx niiHaKOHAOB, 
HMeioT cySopToroHajibHoe pacnojio>KeHHe. Ohkch- 
pyioTca TaK>Ke npoMexyTOHHbie opeojibi MaKCiiMy- 
mob. Opeojibi MaKCHMyMOB, OTBenaroimix [100] 
h _L(100), HacTiiHHO nepeKpbiBaioT Apyr Apyra. 
K opeojiaM MaKCHMyMOB mmaKOiiAOB npnyponeHbi 
II opeojibi SHAOCHHKHHeTIIHeCKHX TpeiII.HH OTAeJIbHO- 
cth, a k opeojiy MaKCHMyMOB, OTpaxtaroimix KOH¬ 
TaKT, ii opeoji cyfinapajuiejibHbix MiiKpoTpemiiH 
(nocjieAHiie rjiaBHbiM odpa30M nponBiiJiiiCb b nn- 
KpiiTOBbix raddpo-AOJiepiiTax). Ha ocHOBe cboahoh 
B apnamiOHHOH AnarpaMMbi (cm. cjonr. 19) Mbi H3ro- 

25 njianiOKJia3bi nni<piiTOBOro ra66po-flOJiepnTa pearii- 
poBaJin Ha 3T0T H3rn6 MeHee HeTKO, TeM nJianiOKJia3 Apynix 
j.ni]x})epeHU,naTOB. 


tobhjih no njianiOKJia3y CBOAHyio opueHTiipHyio 
AiiarpaMMy BToporo nopnAKa ((jiiir. 20), rAe opeojibi 
MaKCHMyMOB A0CT3T0HH0 HBCTBeHHO 0Tpa3HJIHCb 
MaKCiiMyMaMii hoboh opueHTiipHOH AnarpaMMbi. 
KoHcJuirypamm rjiaBHoro MaKCiiMyMa J_(010) OTpa- 
>KaeT H3rnd opiieHTiipyiomeH njiocKOCTii KOHTaKTa 
Ha 3tom ynacTKe. 

Ha cboahoh BapnamiOHHOH AnarpaMMe MaKCH¬ 
MyMOB ojiiiBHHa H3 nopoA pa3pe3a II (cjnir. 21) Me¬ 
Hee HeTKO npOHBHJIHCb COOTBeTCTByiOILUie opeojibi 
MaKCHMyMOB. Topa3AO Jiynme ohh bhahh Ha cboa¬ 
hoh opueHTiipHOH AnarpaMMe BToporo nopnAKa 
(4>nr. 22), H3r0T0BJieHH0H Ha ocHOBe AnarpaMMbi 
cjonr. 21. Ha opueHTiipHOH AnarpaMMe BToporo no¬ 
pnAKa HeTKO npOHBHJIHCb TJiaBHbie MaKCHMyMbi 
niiHaKOHAOB c cydopToroHajibHbiM pacnojio»ceHHeM 
MaKCHMyMOB. Oahh H3 3thx MaKCHMyMOB OTpa>KaeT 
nojiojKeHiie opueHTiipyroiueH njiocKOCTii KOHTaKTa. 
Odmue neTpocTpyKTypHbie y30pbi AnarpaMM BTopo¬ 
ro nopnAKa no ojuiBiiHy n njianiOKJia3y (cjinr. 20 h 
22) oneHb 6jih3kh, noBTopnioTcn Aa»ce HeKOTOpbie 
npOMe*yTOHHbie MaKCHMyMbi. 

KaK MO>KHO BHACTb Ha CJoiIT. 19, TJiaBHbie MaKCH¬ 
MyMbi _L (010) KpiiCTajiJiOB njiariiOKJia3a ajih Bcex 
Aii(|)(|)epeHUHaTOB HHTpy3iiH (jiopMiipyioT opeoji 
MaKCHMyMOB, OTpa>KaiOUI,HH KOHTaKT. HaildOJIb- 
rniin pacceB MaKCHMyMOB AaioT raddpo n b MeHbmefl 
CTeneHii ojiiiBiiHOBbie raddpo-AOJiepiiTbi. nepBHH- 
Hbie MarMaTiinecKiie TeKCTypbi (nJiaHnapaJUiejib- 
HOCTb ii jiiiHeHHaTOCTb) Bcex AHtJicJiepeHmiaTOB, 
BJIIOHaH npOMeJKyTOHHbie pa3H0CTH, 33K0H0MepH0 
noBTopnioT HanpaBJieHiie opneHTiipyioui,HX njioc- 
KOCTeii KOHTaKTa II BbITHHyTOCTH KpiiCTajiJiOB B 
3THX njIOCKOCTHX. CjleAyeT OTMeTHTb TaKJKeTOT cJiaKT, 
hto b djniJKHeM 3K30KOHTaKTe jiadpaAopoBbiH nop- 
(JuipiiT HMeeT opueHTHpoBi^y MarMaTAnecKHX TeKC¬ 
Typ, A0CT3T0HH0 6jni3Kyio TaKOBbiM nopoA HHTpy- 
3HH 28 . 

Handojiee cjioJKHbiMii neTpocTpyKTypHbiMii y30- 
paMii pa 3 pe 3 a II odjiaAaioT I'addpo n nopoAbi, npc- 
MejKyTOHHbie MejKAy raddpo n raddpo-AOJiepiiTaMii. 
3Aecb HapHAy c yi<a3aHH0i“i Bbirne opueHTiipoBKOfi 
nepBHHHbix MarMaTiinecKiix TeKCTyp na AnarpaMMax 
npOHBJIHeTCH AOnOJIHHTejIbHO pHA HOBbIX HHTeHCHB- 
Hbix MaKCHMyMOB, KOTopbie b coBOKynHOCTii c yxe 


26 B fijIIOKHeM 3K30KOHT3KTG B JiafipaAOpOBbIX nOp())H- 
puTax, no-BHAHMOMy, MO>KeT B03HHKaTb «HaBeAeHHan» opn- 
BHTHpOBKa B nJiaCTHTHOM nOJiy>IiHAKOM (?) coctosihhh non 
TBnJIOBbIM H MeXaHHHeCKHM BJIHHHHeM HHTpy3HH. 


Our. 15. neTpoJiorniecKaa cxeMa ajhi yiacTKa pa3pe30B I n VI (Ha ocHOBe c6opoB 1959 r.) 

4 _ raKCHTOBbiii, 5 — KOHTaKTOBbiii, 6 — JiaGpaAo 

neciaHHKii n yrjieHociibie nopoflbi TyHryccKoit cepim; 11 — MecTa 


raOCpo-AOJiepiiTbi: 1 — OJIIiBHHOBblii, 2 — OJIIlBHH-6HOTIlTOBbIH, 3 — nllKpHTOBblH 
poBbiii nopcJjHpHT; 7 h 8 — 3c})cJ)y3iiBbi BMemaiomeii tojhi;h; 9 — 10 


B3HTHH ii Howepa oCpa3i;oB; 12 — HanpaBJieHiie nJioCKOCTeii TeKTOHiniecKHX HapyiueHiiii; 13 — 3JieMeHTbi 3ajieraHHH a-hh HenocpeACTBeHHo 
HafijuonaeMbix nJioCKOCTeii KOHTaKTOB (c BMemaiomiiMii nopoflaMii ii A n ^4jepeHU,HaTOB Me>KAy coCoii), 14 — to >xe nJiacTOBbix TpemiiH 


HaCJiiOAaeMbix nJioCKOCTeii KOHTaKTOB (c BMemaiomiiMii nopoAawii ii A H 4>4J e P e HU, H aTOB 
OTAejibHQCTH; 15 — pe3yjibTaTbi MHKpoCTpyKTypHbix aHaJIH 30 B: a) — ruiaHnapaJiJiejibHoCTb no 


(010) h C) jiHHeiiqaTOCTb no [100] nJianiOK.Ta- 


HUUHl lo - ----- *--- - - A r 

3a ii lOOll ojiiiBHHa; 16 — jiiihhh teBeHHH (pacTa>KeHHa) Haruu; 17 — nJiaHnapajuiejibHOCTb KpiiCTajiJiOB Ha pa p 


4 B. B. 3ojiOTyxiiH 
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^' A 2 □ ©' A Q* X' 


Our. 16. Cboahsh BapHauHOHHan opneHTupHan fluarpaMMa MaKCHMyMOB nJiarHOKJia3a 

Ajih pa3pe3a VI. 

ycjioBiibie o6o3HaqeHHJi Te »e, hto Ha 4>iir, 14, KpoMe 6, o6o3Haqaioii;ero HopMajm k cHCTeMaM MaKpOTpem^K, 
n 7 — HopMajm k CHCTeMaM cy6napaJiJiejlbHbix MiiKpoTpemnn 


paccMOTpeHHbiMH, no-BHjuiMOMy, (JjHKCHpyiOT kotjio- ih,hhch BOKpyr HanpaBjreHiiii HopMajiefi bhahmmx 
B iiHOodpa3Hbie BnaAHHbi b noflCTHJiaroimix nopo^ax. vnacTKOB KOHTaKTa. HyjKHO OTMeniTb, hto 3HaqH- 

HecKOJibKO ceBepHee ot pa3pe3a II Ha yqacTKe TejibHan qacTb stoto opeojra (b tom qncjie fiojibuiaa 
H3rn6a K0HT3KT3 HHTpy3HH (cpur. 23) BAOJib pnfla KOHueHTpaunH rjiaBHbixMaKCHMyMOB h cy6napajuie- 
ropHbix BbipadoTOK 6biJia OToSpaHa cepiia opneHTH- JibHbix MHKpOTpemnH 113 miKpiiTOBbix ra66po-AOJie- 
poBaHHbix o6pa3U,OB ot KOHTaKTOBbix a o ojiHBHHO- p htob) OTpaataeTii3nidKOHTaKTa, pacnojiaraiomiiH- 
Bbix ra66po-AOJiepiiTOB (p a 3 p e 3 III). ch Hii>Ke 11 HenocpeACTBeHHO h3mh He HaSjiiOAaeMbifl. 

HacBOAHOHBapnamiOHHOH AnarpaMMeMaKCHMy- ,HjiHAaHHOH AnarpaMMbi, k3k hajih pa3o6paHHbix pa- 
mob A-aa KpiicTajuroB njianiOKJia3a (<jmr. 24) mojkho Hee, xapaicrepHO cyOopToroHajibHoe pacnojiojKeHiie 
BHACTb 6ojibuiofl opeoji MaKCHMyMOB, pacnojiaraio- opeojiOB MaKCHMyMOB mmaKOHAOB (cjHiKCiipyeMbix 
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<J>nr. 17. CBOAHan BapnamiOHHaH opueHTiipHan AnarpaMMa MaKciiMyMOB oJiHBHHa a*nh pa3pe3a VI 
1 — MaKCHMyMbi, nepeHeceHHbie c opHeHTHpHbix AHarpaMM nopoA pa3pe3a. ny hkthpom o6o3Ha*ieHbi opeojibi MaKCHMyMOB* 

nepeHeceHHbie c 16 


pacnojio>KeHHeM BTopbix riHHaKOHAOB BCjieACTBHe 
B3aHM03aMeHHeM0CTii). Opeojibi J_(100) H [100] 
HaKJiaAbmaiOTCH Apyr Ha Apyra. K opeojiaM mma- 
kohaob npHyponeHbi opeojibi sHAOCHHKHHeTimec- 
khx TpeipiiH OTAejibHOCTH. Ha AnarpaMMe (Jihkch- 
pyiOTCH H OpeOJTbl IipOMejKyTOHHblX MaKCHMyMOB. 
9 th >ne nepTbi npoaBJinioTCH h Ha cboahoh opneH- 
rupHOH AnarpaMMe BTOporo nopnAKa, H3roTOBJieH- 
HOH Ha OCHOBe TOJIbKO HTO p 3CCM0Tp eHHO H. 3Aecb 
opeojibi MaKCHMyMOB 4)HKCHpyiOTCH COOTBCTCTByiO- 
mHMH MaKCHMyMaMH BToporo nopaAKa. BcjieACTBHe 
MajTofi njiOTHOCTH (6ojibuioro pacceBa) opeojia 
1 (001) nocjieAHHH He BbipanteH Ha opueHTHpHOH 


AnarpaMMe BToporo nopnAKa. Ha stoh AnarpaMMe 
xopomo 33MeTH0 nojio^KeHiie ynacTKa KOHTaKTa, He 
HaS^ioAaeMoro h3mh, CKpbiToro Ha rjiyfinHe, ho 
cJniKCHpyeMoro Ha AnarpaMMe HHTeHCHBHbiM MaKCH- 
MyMOM BToporo nopnAKa. 

Cboah3h BapnauHOHHan AnarpaMMa MaKCHMy¬ 
MOB OJiHBHHa H3 nopoA pa3pe3a III AaeT KapTHHy, 
oneHb 6jiH3Kyio k toh, KOTopan nojiyneHa Ha coot- 
BeTCTByiomen AnarpaMMe no njiarnoKJia3y. 3Aecb 
TaioKe xapaKTepHO cyfiopToroHajibHoe pacnojionce- 
HHe OpeOJIOB MaKCHMyMOB H A0CT3T0HH0 KyHHOe HX 
pacnpeAejreHHe no nojno AnarpaMMbi. OcoSeHHO 
neTKO cyfiopToroHajibHOCTb b pacnpeAejiemiH 
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Our. 18 . Cboahsh BapiiamiOHHafl opneHTiipHan AiiarpaMMa MaKciiMyMOB ruianioKJia3a 113 nopoA pa3pe3a VII 
/_7 — cm. Ha <j)Hr. 14; 8 — HopMajm k CHCTeMaM cy6napajuiejibiibix MHKpOTpeu^iiH. FlyHKTHpoM o6o3ita*ieiibr KOHTypbi 

OpeOJIOB MaiCCHMyMOB 


opeo.noB MaKciiMyMOB ojniBiiHa cjaiKCiipyeTCH MaK- 
ciiwyMaMH Ha opueHTiipHOH AnarpaMMe BToporo 
nopHAKa AJifl ojniBiiHa (cpnr. 25). MeTKO npoHBiui- 
ch r.aaBHbiH MaKCHMyM, KOTopbin OTpa*aeT rjiy- 
SiiHHbift ynacTOK KOHTaKTa, HenocpeACTBeHHO HaMii 
He Ha6jIK)AaBIHHHCH. CyAH no HHTeHCHBHOCTH COOT- 
BeTCTByiomero MaKCiiMyMa, stot yqacTOK KOHTaKTa 
3Aecb OKa3biBaJi AOMHHiipyiomee BjniHHiie Ha opueH- 
TiipoBKy ojniBiiHa b miKpiiTOBbix ra66po-AO.nepHTax. 

n P H CpaBHeHHH OpiieHTIipHblX AHarpaMM BTOpO- 
ro nopHAKa, cocTaBJieHHbix no nJianiOKJia3y h ojih- 


BHHy, MOJKHO BHACTb nOHTH nOJIHyiO TO>KAeCTBeH- 
HOCTb HX. 

CyAH no npoHBJieHino MaKciiMyMOB (rjiaBHbiM 
o6pa30M miKpiiTOBbix ra66po-AOJiepiiTOB h conpo- 
BO?KAaiou;HX hx cydnapajuiejibHbix CHCTeM MHKpo- 
TpemiiHOBaTOCTii), CMemaromuxcn k ceBepy (cm. 
(Jjiir. 24) ot pacnojiojKeHHH ochobhoh Maccbi opeojia 
MaKciiMyMOB, OTpaxoromero koht3kt, b jio>Ke hh- 
Tpy3HH b noACTHJiarou;iix Jia6paAopoBbix noptjnipii- 
Tax HMeeTcn JiOKajibHoe nojioroe KOTJiOBHHOo6pa3- 
Hoe yrjiyfijieHiie. To, hto Aa»ce Taxue JiOKajibHbie 
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O' A* □» ©* O A* x, 

(fcnr. 19. CBOAHan BapHauHOHHaH opneHTHpHaH AHarpaMMa MaKCHMyMOB iuiarHOKJia3a a^ih pa3pe3a II 
1 — 7 cm. Ha (f)nr. 14; 8 — HopMajiH k ciiCTeMaM cy6napajiJiejibHbix MHKpOTpemuHi o.i — ojiHBHHOBbiii h ojiHBHH-dnoTHTOBbift 

ra66po-AOJiepHTbi; e — ra66po 

yrjiyfijieHiifl Jio>Ka 11 MejiKiie H3ni6bi KOHTaKTa CBOAHan BapiiamiOHHaH AHarpaMMa A-nn m 3KCH« 
4>HKCHpyiOTCH nepBHMHbiMH MarMaTHMecKHMH Teic- MyMOB njianiOKJia3a paccMaTpiiBaeMOH cepmi no- 
CTypaMii He OAHoro AH^epeHUHaTa, a BceMii oc- poA npeACTaBJieHa Ha cjmr. 26. 3Aecb mo>kho 
HOBH bIMH AH(})(J)epeHUHaTaMH HHTpy3HH AO OJ1HBHHO- BHAeTb KpynHblH OpeOJl MaKCHMyMOB J._(010) BOK- 
Bbix ra66po-AO.nepiiTOB BKJHOHHTejibHO roBopiiT pyr HanpaBJieHHH (HopMajieft) h aSjuoAaeMbix ynacT- 
TO>Ke B nOJlb3y eAHHOfl paCCJIOeHHOii HHTpy3HH. KOB KOHTaKTa BbIKJIHHHBaiOIH,eHCH H3CTH HHTpy- 

B ceBepHOH nacTH ynacTKa HHTpy3ini toto >Ke 3hh Ha stom ropii30HTe. Opeoji (JiopMHpyioT Mai<- 
r0piI30HTa (cm. cj)Hr. 23) BAOJIb BepTHKaJIbHOH CHMyMbI Bcex OXBaHeHHbIX MHKpOCTpyKTYpHblM 
ropHOH Bbipa6oTKH 6biJia OToSpaHa cepim opueHTH- aHajni30M Aii^epeHmiaTOB. Ha AnarpaMMe nemo 
poBaHHbix o6pa3U,OB ao ojiHBHHOBoro ra66po-AOJie- npoHBJiHioTCH conpn>KeHHbie opeojibi MaKCHMy- 
piITa BKJHOHHTeJIbHO (pa3pe3 X). MOB nHH3K0HA0B, OTpaJKaeMbIX (010) BCJieACTBHe 
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Onr. 20. Cboah3h opHeHTHpHan AnarpaMMa 2-ro nopnAKa, cocTaBJieHHan Ha ocHOBe 150 m3kchmymob 

nJiarHOKJia3a pa3pe3a II (cm. (J)nr. 19) 

1 — HOpMaJIb K nJIOCKOCTH BepXHerO KOHTBKTaJ 2 — HOpMaJIH K I1JIOCKOCTHM npOHHX HaCJIIOAaBimiXCH KOHTaKTOBJ 
2 — 5 — 8 — 11 — H30JIHHHH nJIOTHOCTH KOHAeHTpaiJHH MaKCHMy MOB 

B33HM03aMeHHeM0CTH. Opeojibi _L(100) h [100] nac- H3Jio*eHHbie HaOjnoAeHHH HaA nepBHHHbiMH 
thhho nepeicpbiBaioTApyr Apyra. KopeojiaMMaKcn- MarMaraHecKHMH TeKCTypaMH corjiacyioTCH c Heno- 
MyMOB miHaKOHAOB npHypOHeHbl COOTBeTCTByiOmHe CpeACTBeHHbIMH HafDJIJOAGHHHMH B OTKpbITbIX pyAHH- 
OpeOJIbl SHAOCHHKHHeTHHeCKHX TpeiU,HH OTAeJIbHO- I<ax HaA B3aHM00TH0IIieHHHMH nopoA HHTpy3HH H 
cth. Kai< h Ha qacra AnarpaMM, paccMOTpeHHbix pa- noAcrajiaromero jiaOpaAopoBoro nop^HpHTa. Ha 
Hee, Ha AnarpaMMe cpHr. 26 npoaBJiHercH 3Hann- HeKOTopbix ynacTKax TaM h aOjiroAaeTCH corjiacHoe 
TejibHaa KOHueHTpamiH MaKCHMyMOB Bcex paccMOT- 3ajieraHne, a Ha Apyrux — pe3KO HecorjiacHoe 
peHHbix AH^epeHmtaTOB, OTpajKaroman nojio>KeHHe (HHTpy3HH «BbinaxnBaeT» yrjiyfoieHHH b cnjuie Jia6- 
rjiyOiiHHoro ynacTKa KOHTaKTa, HeHa6jnoAaBmerocH paAopoBoro nopc^npHTa) 27 . 
h3mh HenocpeACTBeHHO. Mbi CHHTaeM stot nojioro- 
HaKJiOHeHHbift k ceBepy ynacTOK KOHTaKTa nacTbio - 

nOBepXHOCTH JlOKajlbHOH K0TJl0BHH006pa3H0H a7 ,H,aHHoe oficTOHTeJibCTBo OTMeMaJiocb BceMii uccJie^oBa- 

BnaAHHbi B JiOJKe HHTpy3HH. t&jihmh HHTpyaiiH HopiuibCK I. 
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Our. 21. CBOAHan BapnauHOHHan opueHTiipHan AnarpaMMa MaKCHMyMOB oJiHBHHa ajih nopoA pa3pe3a II 

1 — HopMajib k nJiocKOCTH BepxHero KOHTaKTa; 2 — HopMajm k ruiocKOCTHM npomix HaCJiioflaBiunxcH KOHTaKTOB; 
3 — MaKciiMyMw OJiHBHHa, cHHTbie c opHeHTiipHbix ^iiarpaMM riopofl pa3pe3a; 4 — HopMaJin k cucTeMaM MiiKporpe- 

IIIHH B OJIHBHHG 


Ha ocHOBe AiiarpaMMbi (Jnir. 26 6bma H3roTOB- 
jieHa opueHTHpHaH AnarpaMMa BToporo nopnAna, 
AJIH nOCTpOeHHH KOTOpOH HMeK>mHeCH MaKCHMyMbI 
njianiOKJia3a H3 nopoA pa3pe3a 6bum noABepr- 
HVTbi npocTeiimefi CTaTHCTHnecKoii oSpaSoTKe. 
KaJKAOMy H3 BHAHMbIX (h HeBHAHMblx) ynaCTKOB 
KOHTaKTa COOTBeTCTByeT CBOH M3KCHMyM BTOpOTO 
nopaAKa. KajKAbiii H3 MaKCHMyMOB J_(010) Ana- 
rpaMMbi BToporo nopnAKa, OTpajKaiomHH tot hjih 
HHOH ynaCTOK KOHTaKTa, MOJKeT6bITbyBH3aH C COOT- 
BeTCTByromiiM cyfiopToroHajibHbiM MaKCHMyMOM 
AwarpaMMbi. 


Cboah3h BapnamiOHHaH AnarpaMMa a-hh oahbh- 
Ha H3 nopoA pa3pe3a X npeACTaBJieHa Ha (Jnir. 27. 
Ha abhhoh AnarpaMMe hmciotch Bee opeojibi MaK¬ 
CHMyMOB, hto h Ha cooTBeTCTByiomeH AnarpaMMe 
Ann njianiOKJia3a. npoMeHtyTOHHbie MaKCHMyMbI, 
npoHBHBniHecH 3Aecb, OAHaKO, 3aTymeBbiBaiOT 
KOHTypbi cooTBeTCTByjou;HX opeojiOB. cpaBHe- 

HHH C OpiieHTHpOBKOH nJiaTHOKJia3a no OJIHBHHy 
6buia nocTpoeHa CBOAHan opueHTHpHan AnarpaM- 
Ma BToporo nopnAKa. 3Ta AnarpaMMa HMeeT neT- 
pocTpyKTypHbifi y30p, aHajioniHHbiii y3opy 
AnarpaMMbi BToporo nopnAKa ajw njiarnoKJia3a 
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<t>nr. 22. CBOAHan opueHTupHan AnarpaMMa 2-ro nopn^Ka, cocTaBJieHHaa Ha ocHOBe 109 MaKCHMyMOB 

oJiHBHHa pa3pe3a II (cm. (fmr. 21). 

YcJIOBHbie o6o3Ha4eHH5I CM. Ha cj)lir. 20; 2 — 1 — 7 — 10 — H30JIHHHH IUIOTHOCTH KOHUeHTpaU.HH MaKCHMyMOB 


(c HefiojibimiM CABiiroM), h AeMOHCTpupyeT xopo- 
rnyio yBH3Ky opueHTiipoBKH njiarnoKJia3a h ojihbh- 
Ha b nopo,n,ax pa3pe3a. 

Pe3K)MnpyH pe3yjibTaTbi aHajiH3a nepBHHHbix 
MarMaTiinecKHX TeKCTyp nopoA pa3pe3a X, mojkho 
CKa3aTb, hto, HaHHHaH c KOHTaKTOBbix raddpo-AOJie- 
piiTOB, b rjiydb HHTpy3ini A-nn AiKjitJjepeHUHaTOB h 
npoMe>KyTOHHbix pa3HOCTefl xapaKTepHa npeeM- 
CTBeHHOCTb OpueHTIipOBKH 3THX TeKCTyp. 

lloAodHyio >Ke KapTimy Aajia odpadoTKa cepim 
OpiieHTHpOBaHHblX odpa3UOB, OTOdpaHHbIX H3 XOAO- 
Boro BOCCTaioipero (pa3pe3 IX), HaxoAHiperocH 
Me>KAy pa3pe3aMH III h X Toro >Ke ynacTKa HHTpy- 


3HH (cm. (J)nr. 23). Ha cboahmx BapnauHOHHbix 
AnarpaMMax no njiamoKJia3y (tjnir. 28) n ojinBimy 
(4»ir. 29) xopomo npoHBJiniOTCH neTKiie opeo.nbi 
MaKCHMyMOB, nepeKpbmaiomHe HanpaBJieHim Hop- 
Majieft BHAHMbix ynacTKOB koht3ktob b stom MecTe. 
B (JiopMHpoBaHHH opeojia MaKCHMyMOB, OTpaJKaro- 
m,ero KOHTaKT, npiiHHMaiOT ynacTiie rjiaBHbie MaK- 
CHMyMbi ot KOHTaKTOBoro ao ojiHBHHOBoro raddpo- 
AOJiepiITa BKJHOHHTejlbHO. C 3THM opeojiOM conpn- 
>KeHbi cydopToroHajibHO Asa Apyrux opeojia MaKCH¬ 
MyMOB miHaKOHAOB. 

B ceBepo-3anaAHOii nacTH ynacTKa (cm. (pur. 23) 
BAOJib BbipadoTKH, npoxoAflmen no KpyTOceKymefi 
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Onr. 23. neipoJiorHHecKasi cxeMa ajih ynacTKa pa 3 pe 30 B II, III, IV, IX, X (Ha ocHOBe cfiopoB 1959 ro^a) 

1 — ra66po; 2 — nopofla npoMeHcyToqHan Mempy ra66po h ra66po-AOJiepHTOM, qacTO c aTancHTOBoft TeKcrypoft; 3 — ojiHBHHOBbie h o^HBHH-6HOTHTOBbie ra66po-AOJiepHTbi (r-^^ 4 — 
nmcpHTOBbie r-#; 5 — TancHTOBbie r-p; 6 — KOHTaKTOBbie r-p; 7 — Jia6paAopoBbie nopt^HpHTbi; 8 — stJjtJjyaHBbi BMemaiomeft tojiii;h; 9 — rpa(J)HTH3HpoBaHHbift yrojib; 10 — HanpaB- 
jieHHH n^acTOBbix TpemHH OTAeJibHocTH; 11 — peayjibTaTbi MHKpocTpyKTypHbix aHa jih3ob: 6) ruiaHnapajuiejibHOCTb no (010) h a) jniHeftqaTOCTb no [100] nJiarHOKJia3a h IoOI] 
ojiHBHna; 12 — pacnojioMceHHe ynJiomeHHOCTH cyjib^H^Hbix BKpan jiohhhkob; 13 — sjieMeHTbi 3ajieraHHH nJiocKOCTH Ha6JUO^aBmHxcH yqacTKOB KOHTaKTa (c BMCii^aioii^HMH nopo- 
flaMH h flHijKjjepem^HaTOB Mentpy co6oft); 14 — HanpaBJieHHe n^ocnocTeft TeKTOHHqecKHx HapyineHHtt; 15 — ToqKH b3hthh h HOMepa o6pa3U,oB‘, 16 — pacnojioHteHHe AHtJxJjepeH- 
u,HaTOB h cepHfl o6pa3U,oB B^oJib BepTHKajibHbix Bbipa6oTOK [17); 18 — jihhhh TeqeHHH (pacTHHceHHfl) b MarMe; 19 — npocTifpaHHe nJiocKOCTH TeKTOHHqecKoro HapyiiieHH h; 20 — 

nJiaHnapaJiJiejibHOCTb KpHCTajuiOB Ha pa3pe3e A — B 
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Our. 24. Cboah3h BapnamiOHHaH opiieHTupHaa AHarpaMMa MaKCHMyMOB ruianiOKJia3a Rjm nopoA 

pa3pe3a III 

1 — 4 — Te ate, rto Ha (f)iir. 14; 5 — HopMajiii k Ha6Jiio^aBHiHMCH iuiockocthm KOHTaKTOB; 6 — HepacuiHtJjpoBaHHbie 
MaKCHMyMbi; 7 — HopMajiH k CHCTeMaM MaKpOTpemiiHl 8 — HopMajib k hjiockocth 3iiHiou;eii TpemHHbi iioabhjkkh, 
Me»Ay nIIKPHTOBbIMH 7 II T3KCHTOBbIMH ra66pO-,fl;OJiepHTaMH; 9 — HOpMaJIH K CHCTeMaM MHKpOTpemHH B MHHepaJiaX 
miKpHTOBbix ra66po-,i];ojiepHTOB; 10 — HopMajib k iijiockocth anjniTOBott xchjikh. riyHKTHpoM OTMeqeHbi opeojibi 

MaKCHMyMOB 



Onr. 25. Cboah3h opiieHTiipHan AHarpaMMa 2-ro nopaAKa, cocTaBJieHHan Ha ocHOBe 125 MaKCHMyMOB 

OJiHBHHa H3 nopOA pa3pe3a III 

1 — HOpMaJIH K IIJIOCKOCTHM K0HT3KTa; 3 — 6—9— H30 JIHHHH njIOTHOCTH K0H4eHTpaU,HH MaKCHMyMOB 
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cfur. 26. CBOAHas BapnamiomiaH opiieHTHpHasi AnarpaMMa MaKCHMyMOB ruiarnoK.na3a /yin nopofl pa3pe3a X 

J — 7 cm. Ha 4>ur. 14; 8 — HopMajiH i< CHCTewaM cyOnapajuiejibHbix MiiKpoTpemHH 


fiopTOBOli HaCTH HHTpy3HH, 6biJia OTofipaHa cepHH 
opueHTHpoBaHHbix o6pa3n,OB,cocTaBHBmaH p a 3 p e3 
IV C OXBaTOM nOpOA OT KOHTaKTOBOrO AO OJIHBHH- 
SnoTHTOBoro raSSpo-AOJiepHTa BKJHOHHTejibHO. Ha 
cboahoh BapHapHOHHOH AHarpaMMe, cocTaBJieHHOH 
no njiarHOKJia3y (tj)Hr. 30), xopomo 3aMeTHbi Tpn 
opeo^a nnHaKOHAajibHbix MaKCHMyMOB c cy6op- 
ToroHa^bHbiM hx pacnojio>KeHneM. Oahh H3 hhx 
nepeKpbiBaeT HanpaBJieHim KpyTOH bhahmoh njio- 
CKOCTH K0HT3KTa (HOpMajIH K 3T0H nJIOCKOCTH) H 
n^ocKOCTeii bhahmoh MaKpocKonHnecKOH njiaHna- 
pajuiejibHOCTH b nHKpHTOBbix ra66po-AOJiepHTax no 


coceACTBy. K opeojiaM nHHaKOHAajibHbix MaKCHMy¬ 
MOB npnypOHeHbl OpeOJIbl SHAOCHHKHHeTHHeCKHX 
TpemHH OTAejibHOCTH. Opeojibi _i_ (100) H [100] 
nacTHHHO nepeKpbiBaiOT Apyr Apyra. Ha AnarpaM- 
Me npOHBJIHIOTCH npOMe^KyTOHHbie OpeOJIbl MaKCH¬ 
MyMOB. XapaKTepHO, hto Aante b cjiynae KpyTOce- 
Kymero KOHTaKTa no.no>KeHHe nocjieAHero OTp'anta- 
K)T nepBHHHbie MarMaTHHecKHeTeKCTypbi ot kohthk- 
TOBoro ao ojiHBHH-OnoTHTOBoro ra66po-AOJiepHTa, 
h no n;iarHOKJia3y, h no ojiHBHHy. JIiofionbiTHO, hto 
H a CBOAHOH BapHailHOHHOH AHarpaMMe MaKCHMyMOB 
ojihbhh a ajih nopoA pa3pe3a X mojkho BHAeTb Te Hte 
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Our. 27. CBOflHan BapnauHOHHaH opueHTHpHaa AwarpaMMa MaKCHMyMOB oJiHBHHa a-tch nopoA pa3pe3a X 
1 — MaKCHMyMbi, nepeHeceHHbie c opueHTupHbix giiarpaMM nopo# pa3pe3a; 2 — HopMa^in k Ha6JHO,naBWHMCJi 
IIJIOCKOCTHM K0HT3KTa C BMemaiOmHMH nopOflaMH H Mex^y AHCj)Cj)epeH4HaTaMH. IlyHKTUpOM 0603HaMeH KOHTyp 

opeo^ioB MaKCHMyMOB Ha (J) nr. 26 


opeojibi MaKCHMyMOB, hto h Ha AnarpaMMe a*hh 
ruiarnoKJia3a pa3pe3a IV. TaKHM o6pa30M, h b cjiy- 
Hae KpyTbIX KOHTaKTOB HHTpy3HH C BMeiH,aK)IU,HMH 
nopoflaMH npiuieraioiyue k hum flmJxJjepeHUHaTbi 
HHTpy3HH HeTKO (J)HKCHpyK)T HX CBOHMH nepBHHHbl- 
MH MarMaTHHeCKHMH TeKCTypaMH. 

Ha yqacTKe bmkjihhkh HHTpy3HH Ha tom me 
ropii30HTe no xoAOBOMy BOCCTaiomeMy n npuMbixa- 
romefi k Heft KaMepe.rAe HafijiiOAaeTCH pe3KHH H3rn 6 
K0HT3KT3 OT nOJIOTOrO K K>Ty AO nOHTH BepTHKaJIb- 
hoto k roro-BOCTOKy, 6buia OTofipaHa cepim opneH- 
TiipoBaHHbix o6pa3UOB. Pa3pe3 VIII oxBaran 
nOpOAbl HHTpy3HH OT K0HT3KT0BbIX ao ojihbhh-6ho- 
THTOBbix ra66po-AO.iepnTOB. 


CBOAHan BapnamiOHHaH AnarpaMMa MaKCHMy¬ 
MOB njianiOKJia3a H3 nopoA stoto pa3pe3a npiiBOAHT- 
ch Ha (Jnir. 31. Opeon rnaBHbix MaKCHMyMOB _L(010) 
njianiOKJia3a nopoA pa3pe3a nepeKpbiBaeT MecTO- 
nojio>KeHHe (HopMajm) KpyToro bhahmoto ynacTKa 
K0HT3KT3 H BblTHHIBaeTCH UIHpOKOH nOJIOCOft, Ha- 
Menan pacnojio>KeHHe nojiororo ynacTKa KOHTaKTa. 
Ha AnarpaMMe 3aMeTHbi conpn>KeHHbie opeojibi MaK¬ 
CHMyMOB Apynix miHaKOHAOB, (J)HKCHpyeMbie 
j_(010), i<ai< y»e roBopiuiocb Bbirne, BCJieACTBiie 
B3aiiMOo6MeHa. K h aMeTHBiiiHMCH opeojiaM niiHa- 
KOHAaJibHbix MaKCHMyMOB npnypoHeHbi h opeojibi 
SHAOCHHKHHeTHHeCKHX TpeLU,HH OTACJIbHOCTH. Ha 
AnarpaMMe OTMenaroTCH h opeojibi npoMe>KyTOHHbix 
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Onr. 28. CBOAHan BapnauHOHHaH opneHTHpHaH AHarpaMMa m3kchmymob nJiarnoKJia3a ajih nopoA pa3pe3a IX 

1 — 7 cm. Ha cjjiir. 14; 8 — HopMaJiH k cucTeMaM cy6napaJiJiejibHux MHKpOTpemira 


M3KCHMyM0B. OpeOJI M3KCHMyM0B, OTpa>KaK)m,HH 
no.aojKeHHe koht3ktob, cjiopMHpyeTca H3 rjiaBHbix 
MaKCHMyMOB fl}itjKj)ep e Hn,H aT0B pa3pe3a, KOTopbie 
n.TOTHbiMH rpynnaMH (J)HKCHpyiOT Te hjih HHbie 
ynacTKH KOHTaKTa. TecHaa npHyponeHHOCTb k sthm 
xe rpynnaM h cooTBeTCTByiomux MaKCHMyMOB Jia6- 
pafiOpOBOrO nOp(J)HpHTa H3 djIHHCHerO 3K30K0HT3KTa 
(b tom HHCjie h Ha ynacTKe KpyToro pacnojiojKeHHH 
KOHTaKTa), no-BHflHMOMy, no^TBepjKAaeT mhcjib, 
BbiCKa3aHHyio Bbirne o h3Cthhhom pacnjiaBJieHHH 
(bo3mo}kho, jiynine roBopuTb o pa3MHrneHHH ao 
no.TVJKHflKoro ruiacTHHHoro coctohhhh) JiafipaAO- 


pOBblX nOp(J)HpHTOB B 3K30K0HT3KT0BbIX yHaCTKaX 
C o6pa30BaHneM hoboh opueHrapoBKH no,n Mexami- 
necKHM BJiHHHHeM HHTpy3HH ra66po-,nojiepHTOB 2iJ . 

nepBHHHaa opueHTHpoBKa b JiaSpa^opoBbix 
nOp(J)HpHTaX H3HHHaeT npOHBJIHTbCfl HeCKOJIbKO 
Aajibine ot KOHTaKTa (ruiaHnapajuiejibHOCTb c Ha- 
npaBJieHHeM nafleHHH 3K)3 co cpaBHirrejibHO nojio- 
thmh yrjiaMH HaKJiOHa), ho .nance b 4 m ot KOHTaKTa 

28 riO-BHflHMOMy, 3THM >Ke OfibHCIJHeTCH OTCyTCTBHG 
pe3Koii rpaHHUbi Me>K,n,y jiaSpa^opoBbiMH nop^npHTaMH h 
KOHT aKTOBbiM rafifipo-flOJiepHTOM (nepexofl nocTeneHHbiii — 
«KOHT3KT CBapHBaHHH»). 
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4>nr. 29. CBOflHaa BapiiauiiOHHasi opueHTupHan AHarpannvia MaKCHMyMOB ojihbhh 3 ajm nopoA pa3pe3a IX. 

OCo3Ha»ieHHH cm. Ha (i>nr. 27. riyHKTHpoM o6o3HaqeH KOHTyp opeojioB MaKCHMyMOB Ha ({mr. 28 


M3KCHMyM, COOTBeTCTByiOLUHH K0HT3KTy HHTpy3HH, 
rpOHBJIHeTCH AOCTaTOHHO HeTKO (opHeHTHpHbie A«a- 
rpaMMbi 199 h 199'). 

CBOflHaa opneHTiipHafl AnarpaMMa BToporo no- 
pHAKa no njiarnoKJia3y, n3roTOBJieHHan Ha ocHOBe 
AnarpaMMbi ())Hr. 31, noKa3biBaeT, hto KaJKAOMy H3 
OTMeneHHbix opeojioB OTBenaeT oahh hjih HecKOJibKO 
MaKCHMyMOB BToporo nopnAKa. BcjieACTBHe H3rn6a 
nJIOCKOCTH KOHT3KTa neTpOCTpyKTypHblH y30p 3T0H 
AnarpaMMbi nojiyniuiCH aoct3tohho cjiotkhbim h hh- 
TaeTCH TOjibKO npn paccMOTpeHim ee cobmcctho 
c AnarpaMMOH (})Hr. 31. 

Cboah an BapnaunoHH an A«arpaMMa MaKCHMy¬ 
MOB ojiHBHHa H3 nopoA pa3pe3a VIII AaeT Te >Ke 


opeojlbl MaKCHMyMOB, HTO H COOTBeTCTByiOU],aH AHa* 
rpaMMa AJifl njiarnoKJia30B (cm. (Jjht. 31). Opeoji 
MaKCHMyMOB, OTpajKaiomHH H3rn6aiomyK)CH njioc- 
KOCTb K0HT3KT3, (|)OpMHpyeTCH nJIOTHbIMH 06 OCO 6 - 
JieHHHMH — «KyHK3MH» MaKCHMyMOB OJ1HBHH3 BCeX 
AHtJjtJiepeHU,H3T0B pa3pe3a, OTBenaromuMH OTAeJib- 
hmm ynacTKaM njiocKOCTH KOHTaicra, KOTopbie xopo- 
mo (JjHKCHpyiOTCH Ha CBOAH OH OpHeHTHpHOH Alia- 
rpaMMe BToporo nopnAKa. IlocjieAHHH cbohm neTpo- 
CTpyKTypHbiM y3opoM o 6 Hapy>KHBaeT 6 ojibmoecxoA- 
ctbo c opueHTupHOii AnarpaMMOii BToporo nopnAKa, 
cocTaBJieHHOii no njiarnoKJia3y, h o<5e ohh acmoh- 
CTpupyiOT yAOBJieTBopuTejibHyio yBH3i<y opueHTH- 
pOBKH nepBHHHbIX MarM3THHeCKHX TeKCTyp, no.ny- 
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Our. 30. CBOAHan BapnaunoHHaH opueHTHpHaa fliiarpaMMa MaKCiiMyMOB nJiarnoKJia3a a-tch nopoA pa3pe3a IV 

1 — 6 cm. Ha 4> H r. 14; 7 — HopMajm k ruioCKOCTHM MaKponojiocnaToCTH; 8 — uopMajiH k CHCTSMaM MaKpo- 
Ii MHKpOTpemHH (9). IlyH KTIipOM 0C03HaHaeTCH KOHTyp Opeo/IOB M3KCHMyMOB 

MeHHbix no njiarnoKjia3y h OAHBHHy. CjieAyeT ot- (JjepeHunaTOB Apyr c ApyroM uepe3 Becb pa3pe3 
MeTHTb, TOD Ha 3THX A^arpaMMaX npOHBHJIHCb He HHTpy3HH HejIb3H T0JIK0B3Tb HHane, KaK pe3yAbTaT 

TOjibKo miHaKOHAajibHbie, ho h npoMeHtyTOHHbie 33KOHOMepHoro npouecca CTaHOBJieHHH eAHHofi 

MaKCHMyMbi BToporo nopaAKa. cjiojKHonocTpoeHHoft TpannoBoii HHTpy3HH. Bbi- 

BbimenpHBeAeHHbieMaTepnajibi yfieAHTejibHO, Ha CKa3aHHan f. B. PoroBepoM (1959) nmoTe3a o 
Ham B3rjiHA>CBHAeTejibCTByK)T o napajuiejni3Me npo- tom, hto «3Ta HHTpy3HH He npeACTaBJineT coSoii 
uecca o6pa30BaHHH caMiix paccMOTpeHHbix ah^- eAHHoro Tejia, o6pa30BaBmerocH b oahh MarMara- 
cpepeHunaTOB (npouecca umfHpepemiHamm) h ofipa- uecKiifi 3Tan», h hto «0CH0BHbie ee AH^epeHUHaTbi 
30BaHHa B HHX nepBHuHbixMarMaTHuecKHx TeKCTyp. h npe>KAe Bcero pyAOHOCHbie miKpuTOBbie h Tai<- 
B03M0>KH0CTb yBH3KH MarMaTiwecKiix TeKCTyp ah$- ciiTOBbie ra66po-Ana6a3bi npeACTaBjmroT co6oh 
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Our. 31. CBOAHaH BapiiauHOHHaH opneHTHpHaji unarpaMMa MancHMyMOB n;iarnoKJia3a rj ih nopon 

pa3pe3a VIII 

1 — 7 cm. Ha Our. 14; 8 — HopMajni k ciicTeMaM cy6napajuieJibHbix MimpoTpemnu 


caMOCTOHTe^bHbie nopmui MarMbi, nocjieAOBaTejibHO 
BHeApHiomnecH co CBOiicTBeHHbiM hm opyfleHeHiieM 
b nojiocTb, HbiHe 3aHHTyio HHTpy3iieii», npeACTaB- 
jineTCH b CBeTe nojiyHeHHbix HaMH AaHHbix b Bbicmen 
CTeneHH coMHirrejibHOii. 

TaKOii B3rjiHji, npiiBOflHT T. B. PoroBepa (1959) 
k yTBepjKAeHHio, hto «nocjieAOBaTejibHoe h 30Hajib- 
Hoe pacnojio>KeHiie AiitJx^epeHmiaTOB b Tejie iiHTpy- 
3hh He HBJineTCH cjieACTBiieM AHtJxJjepeHmiamm Mar¬ 
Mbi b MecTe coBpeMeHHoro 3ajieraHiiH HHTpy3HH, 
a HBJineTCH cneACTBiieM AiKjx^epeHmiamiii b Mar- 
MaTiinecKOM onare». He OTpiman caMOii bo3mo>kho 


cth Aiit^epeHmiamm ncxoflHOii MarMbi eme b Mar-- 
MaTiinecKOM onare (npoHBJieHiin miKpiiTOBbix 
3(Jxf)y3IIBHbIX TpannOB H3BeCTHbi: KopOBHKOB, 
19482; roji,jieBCKiiii, 1959i), cjiejiyeT HanoMHiiTb, 
HTO AHtJxJiepeHUHpOBaHHbie IIHTpy3HH HopiIJIbCKOrO' 
paiioHa, i<ai< y?Ke roBopmiocb Bbirne, HMeiOT iiocto- 
HHHyio 11 npocTyio cxeMy CTpoeHiin c nocTeneHHbiM 
yMeHbineHiieM KOjnnecTBa ojiiiBHHa CBepxy bhh3. 
3Ta TpexHJieHHan cxeMa, npiiJio>KHMaH k SojibiniiH- 
CTBy AHCjxjiepeHmipOBaHHblX HHTpy3HH Cn6iipcKoii 
njiaT(J»pMbi, HaxofliiT npeiipacHoe oSbHCHeHiie b- 
KpiiCTajuiii3amiOHHOii AH(jxJ)epeHn,Haii,HH b npopec- 
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ce ABHJKeHHH MarMbI, HO CT3H0BHTCH HenOHHTHOH 
npH flonymeHHH nocjieAOBaTejibHoro BHeApeHHH 
AHtJxJjepeHUHaTOB b OAHy h Ty >xe nonocTb. 

IlpHBeAeHHbie T. B. PoroBepoM (1959)(JiaKTbiHa6- 
jno^eHHH HapymeHHH npaBiuibHoft nocjieAOBaTejib- 
hocth AHtJxpepeHH,naTO b, b nacTHOCTH «HenocpeACT- 
BeHHoe h aneramie niiKpiiTOBoro raddpo-AOJiepiiTa h a 
ocaAOHHbie nopoAbi» h «BbiHBJieHne nHKpuTOBbix rad- 
6po-flojiepnTOB c cyjibcjiHflaMH b caMbix BepxHux ro- 
pH30HTaX HHTpy3HH», TpedyiOT TIIl,aTejIbHOH npOBep- 
kh. Hto xacaeTCH HBjieHHft nepecjiaHBaHHH thkch- 
TOBblX H nHKpuTOBbix TaddpO-AOJiepHTOB, TOHKOrO 
npOHHKHOBeHHH TaKCHTOBbIX nO OTAeJIbHOCTII nn- 
KpHTOBbix raddpo-AOJiepiiTOB, Tax me, i<ai< h 3ajie- 
1'aHne TaxcHTOBbix h KOHTaKTHbix raddpo-AOJiepn- 
tob cpeAH JiaSpaflopoBbix nopiJnipHTOB de3 ynacTHH 
Apynix An4xJ) e p eH mi aT0B , TO 3TH B3aHMOOTHOnieHHH 
IHIipOKO H3BeCTHbI H MOTyT dbITb odbHCHeHbl HHaHe. 
Ha 3THX Bonpocax Mbi ocTaHOBHMCH donee noApodHO 
npn onucaHHH reHe3iica TaKCiiTOBbix raddpo-AOJie- 
pHTOB. B3aHMOOTHOmeHHH Tpex OCHOBHbIX HJieHOB 
ynoMHHyTOii cxeMbi CTpoeHim ajih HHTpy3iiH Ho- 
piuibCK I Handojiee npiio BbipaiKeHbi h HHTpy3iiH 
HMeeT Ha dojibiunx nnomaAnx HopManbHyio nocne- 
AOBaTejibHOCTb CMeHbi AHtJxJjepeHmiaTOB, BnojiHe 
OdbHCHHMyiO npOH,eCCOM KpiICTaJUIH3aH,HOHHOH 
(JiepeHUHamiH, conpoBOiKAaeMoft HBJieHHHMii rpa- 
BHTamiH. 

nOCTynATEAbHOE ABM>KEHHE 
HHTPyAHPyiOIIJEK MArMbI 
KAK rAABHbm cPAKTOP B03HHKH0BEHHH 

OPZEHTMPOBAHHbIX MArMATH^ECKHX 
TEKCTyP 

Kail dbuio noi<:a3aHO HaMH Bbime, b nopoAax 
HHTpy3HH HopiIJIbCK I npucyTCTByiOT OpueHTHpO- 
BaHHbie MarMaTHHecKiie TeKCTypbi, 3a4niKCiipoBaB- 
mne co6oii HanpaBJieHiie ABHJKeHHH noTOKOB MarMbi 
b npe^ejiax KaMepbi HHTpy3Hii. Hohhtho, hto BHyT- 
peHHHH opueHTiipoBKa TeKCTyp 3acTbmaioii;ero Mar- 
MaTHHecKoro Tena dyAeT OTpaixeHiieM BHeniHeft 
opueHTiipoBKH njiocKOCTeii orpaHHHeHHH MarMaTH- 
necKoft KaMepbi TBepAbiMii BMemaiomiiMii nopoAaMii. 
CiiMMeTpiiH oxpyiKaiomeii cpeAbi (b ashhom cjiy- 
nae MarMaTHHecKOii) HaKJiaAbiBaeT OTnenaTOK h Ha 
xpiiCTajuibi MiiHepajiOB, HaxoAHmuxcH b Heft. Kail 
noAnepKHBaeT II. II. IIIacJipaHOBCKHft (1960), «npn 
3T0M SJieMeHTbl CHMMeTpHH CpeAbI HaKJiaAbIBaiOTCH 
Ha CHMMeTp iiio ofibeKTa, coxpaHHioiH,ero BHeniHe 
TOjibKO Te SJieMeHTbl CBOeft COdCTBeHHOft CHMMeT- 
pnii, KOTopbie coBnaAaiOT c 3JieMeHTaMH CiiMMeTpiiH 
cpeAbi». Hjih cjiynan B3BemeHHbix b MarMe KpiiCTaji- 
jiob cpeAa dyAeT HMeTb «ciiMMeTpnio mapa» (C-oL^ 
oc P) H «BHeiHHIie (JlOpMbI KpiICTaJIJia AOJI>KHbI 
coBnaAaTb c hcthhhhmh npocTbiMH (JiopMaMH b hx 
HA eaJIbHOM pa3BHTHH». npil pOCTe KpiICTaJUIOB 
b npopecce rpaBHTamiOHHoft OTcaAKH cpeAa dyAeT 


y>xe HMeTb «CHMMeTpnio KOHyca» (L^ oo P), a 
«BHeiHHHH (JlOpMa KpHCT3AA3 COXpaHHT JIHIHb OAHy 
ocb h njiocKOCTH CiiMMeTpiiH, nepneHAHKyjinpHbie 
ko AHy h C0BnaAaioiH,He c 3JieMeHTaMH CiiMMeTpiiH 
cpeAbi, h AOJiiKHa noAHHHHTbcn OAHOMy H3 njiaHajib- 
HblX BHAOB CiiMMeTpiiH L ;i «P» (IIIatJipaHOBCKHft, 
1960). CiiMMeTpiiH cpeAbi mojkct dbiTb Taioxe 
«CHMMeTpiieft nOTOKa» (c OAHOft eAHHCTBeHHOft 
nJIOCKOCTblO CiiMMeTpiiH P) H «ciiMMeTpneft Klipnil- 
HHKa» (C 3L23P), ho npoHBJieHiie 3 thx bhaob chm- 
MeTpn h b MarMaTHHecKOii KpiiCTajuioodpa3yiomeft 
cpeAe, no-BHAHMOMy, orpaHiineHO. OrcioAa ct3ho- 
bhtch hchhm, noneMy b oahoS h toi"i me MarMara- 
necKoft nopoAe h adjiiOAaiOTCH h H30MeTpiiHHbie, 11 
ynjioipeHHbie, h BbiTHHyTbie xpHCTajuibi co 3Hann- 
TeJIbHblM pa3BHTIieM npH3M H 6e3 HHX H T. A- B od- 
u;eM ate cjiynae CiiMMeTpiiH cpeAbi 3Aecb, no-BHAH- 
MOMy , dyAeT npiidjiiDKaTbCH k «ciiMMeTpnn mapa», 
cnocodcTByn HAeajibHoft orpaHKe KpiiCTajuiOB. 

Bo3HHKHOBeHiie njiaHnapajuiejibHbix TeKCTyp 
de3 npoHBJieHHH JiHHeftnaTOCTH BnojiHe moikho 
npeACTaBHTb cede TOjibKO 3a cneT oahoto niApocTa- 
TiiHecKoro AaBJieHHH MarMbi, 3aKJiiOHeHHoft b orpa- 
HHHeHHOft nOJIOCTH. OcodeHHO xoporno 3TH TeKCTy¬ 
pbi dyAyT npOHBJIHTbCH B 3HA0K0HT3KT0BbIX H3CTHX 
HHTpy3H0. npiiMepoM B03HHKH0BeHHH aHajioniH- 
Hbix TeKCTyp MOiKeT dbiTb BHyTpeHHee CTpoeHiie 
xjiedHoro xapaBan, KOTopoe HeceT Ha cede cjieAbi 
B3aiiMOAeftcTBHH BHyTpeHHiix pacnnpaioii;nx CHJI 
h npoTHBOAeftcTByioii;eft hm paHee 3aTBepAeBmeft 
KopKii. B npii3ajibdaHAOBoft nacTii 3Aecb Hadjiio- 
AaiOTCH nojiocbi pacnjnou;eHHbix nojiocTeft, 3ano.n- 
HeHHblX B03AyX0M. ECTeCTBeHHO, HTO npH'H3JIHHHH 
ynjioiu,eHHbix TBepAbix BKJHOHeHiift ohh dyAyT pac- 
nojiaraTbCH noAodHbiM me odpa30M. Z(jih npoHBJie- 
hhh b TeKCTypax, KpoMe njiaHnapajuieAbHOCTi^ 
eu;e h JiiiHeftnaTOCTii coBepmeHHO HeodxoAHMO ao- 
CTaTOHHO HHTeHCHBHoe nocTynaTejibHoe ABiiiKeHiie 
3Toft Maccbi b KaKOM-Jindo HanpaBJieHiiii (b npoiiec- 
ce B3aiiMOAeftcTBHH Kopbi h pacmiipniomeftcH 
Maccbi). TaxiiM odpa30M, b hjiockocthx njiaHnapan- 
jiejibHOCTH noHBJineTCH cydnapajuiejibHOCTb bhth- 
HyTbix HacTiiu, h ra30Bbix ny3bipeft, no KOTopoft 
b npii3ajibdaHAOBbix nacTHX mojkho cyAHTb o Ha- 
npaBJieHiiii TeneHiin. B AHcjxjiepeHHHaTax iiHTpy3HH 
HopnjibCK I 3a(J)HKCnpoBaHbi ii njiaHnapajuiejib- 
HOCTb, II JIHHeftnaTOCTb (b K3JKAOM H3 HCCJieA0B3H- 
HblX OpiieHTIipOBaHHblX odpa3H,OB), nOSTOMy Mbi 
MO>KeM yTBepiKAaTb, hto nocTynaTejibHoe ABiiiKe- 
Hiie iirpajio dojibiuyio pojib b npopecce (JjopMiipoBa- 
HHH Bcex AH(}xJ)epeHUHaTOB HHTpy3HH. npopecc 
KpiiCTajuiH3amiOHHoft AHtJxJiepeHUHaAHH H rpaBH- 
TamiOHHoro (JjpaKmiOHiipoBaHHH rneji, tbkhm odpa- 
30M, B yCJIOBHHX ABHJKymeftCH KpiICTaJIJIH3yiOIi;eftCH 
MarMbi, Kax sto OTMenajiocb yjKeAJifl MHorux miTpy- 
3Ilft BOOdme (PIOJIKaHOB, 1953). B03M0IKH0CTb no- 
CTeneHHoro nocTynaTejibHoro abhikchhh aah nojio- 
roro H3biKonoAodHoro Tejia HHTpy3iiii HopiuibCK I, 
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HMeromero fiojibiuyio npoTiraeHHOCTb, Morjia o6e- 
cneHHBaTbCH nyTeM nocTeneHHoro AaJibHefimero 
npnoTKpbiBaHHH nojiocTH h npupameHiin o6i>eMa 
MarMaTHnecKOH KaMepbi. Cxopee Bcero, TaKoe 
noaTanHoe 3anojiHeHiie npoHexoAHJio nyjibcupyio- 
IUHMH TOJIHK3MH, KOTOpbie CKa3bIBajIHCb H Ha TOH 
nacTH HHTpy3HBa, r^e MarMaTHnecKiie TeKCTypbi 
y>Ke Hanajin o<|)opMJiflTbCH h 3aTeM CHOBa noAHO- 
BJIHJIHCb H BHAOH3MeHHJIHCb. 

MeHee BepoaTHO HenpepbiBHoe ABiinceHiie «Mar- 
MaTHHecKoro KJiiiHa». IImchho TaKHMii nyjibcamin- 
mh, no-BHAHMOMy, SbiJiii 3anojiHeHbi He tojibko 
npupaipeHHH nojiorux KaMep BAOJib MenoJiopMa- 
UHOHHbix TpeipnH cpbiBa, conpnJKeHHbix co CKJiaA- 
naTOCTbio (3ohtob, 1959), ho h HecKOjibKO 6 ojiee 
no3AHne (ho TaioKe conpnnceHHbie co CKJiaAnaTO- 
CTbK)) KpyTbie TpeipHHbl CKajIbIBaHHH, 06pa30BaB- 
rniie AaiiKOo6pa3Hbie KpaeBbie nacTH HHTpy3Hfi 
(«pora HHTpy 3 Hii», no F. JX. MacjiOBy). TaKHM 06 - 
pa30M, eCTb 0CH0B3HHH CHHT3Tb (jjOpMHpOBaHIie 
XOHOJIHTOB AHCjKjiepeHU.HpOBaHHblX TpannOBbIX HH- 
Tpy3HH. HopujibCKoro paiioHa AByxsTanHbiM npo- 
ueccoM, npoTeKaBHiHM Ha npoTHJKeHHH MarMaTimec- 
koh HCTopHH o6pa30BaHHH 3THX Teji. nepBbiii 3Tan— 
BHeApeHne nojiornx MarMaTHnecKHx h3hkob BAOJib 
«Tpeu;HH cpbiBa», conpnjKeHHbix co CKJiaAnaTOCTbio, 
BTopon 3Tan — nepeceneHne MarMaTunecKHX H3bi- 
kob, HaxoAnn;HXCH noA 3HanHTejibHbiM niApocTaTH- 
necKHM AaBJieHneM, TpemimaMH CKajibiBaHim h 
B bi>KHMaHne b 3TH KpyTbie TpeimiHbi (c pacmiipe- 
HIieM H HeKOTOpOH HHBejIHpOBKOH OCTpbIX yTJIOB 
6.10K0b) B 3H3HHTejIbHOH CTeneHH 3aKpHCTannH3d- 
BaBmerocH MarMaTiinecKoro pacnnaBa. TojibKO 
TaKHM o6pa30M mojkho o 6 i>HCHHTb npucyTCTBiie 
b KpyTbix nacTHX HHTpy3HH pnAa AHtJxJiepeHUHaTOB, 
napajuie'jibHbix KOHTaKTy c BMemaiomHMH nopo- 
A3MH, H C3MHX BMeipaiOmHX nOpOA B BHAe «o 6 pbIB- 
kob» uejibix nnacTOB hjih b cocTaBe MarMaTimec- 
koh SpeKHHH, HanpiiMep b AaflKax HopiuibCKa II. 
Mo>kho cornaciiTbCH c T. XI- MacnoBbiM (c 6 . «Tei<- 
TOHHKa Cufinpin), 1963), hto b yBejiiiHeHim KaMe- 
pbl HHTpy3HH Bbldpoc M3TMOH H ra33MH ofijIOMKOB 
nepe3 «pora», yxoAHipue k noBepxHOcra, nrpaji 
HeManyio pojib. 

Ha (Jinr. 15 moikho bhactb- pacniHtJipoBKy Mar- 
MaTHnecKHx TeKCTyp A-anoAHoro H3 ynacTKOB HHTpy- 
3hh, BCKpbiToro pyAHHKOM «3anojiHpHbiii». Ha 
cxeMy HaHeceHbi pe3yjibTaTbi MHKpocTpyKTypHbix 
aHami30B no njiar'noKJia3y h ojiHBHHy A-nn pa3pe- 
30B I H VI. Kail MOJKHO BHACTb Ha (Jllir. 15, JIHHHH 
TeneHHH, npoBeAeHHbie Ha ocHOBaHim CTaTiiCTH- 
necKiix HanpaBJieHun nepBbix KpucTajuiorpaiJiHHec- 
khx oceft njianiOKJia3a h TpeTbnx — ojihbhh a, 
b ynacTKe H3ni6a HHTpy3HH i<ai< b njiaHe, Tan h b 
pa3pe3e noKa3biBaiOT ocHOBHoe HanpaBJieHne c rora 
Ha ceBep c «Typ6yjieHTHbiM» 3aBopoTOM jihhhh Te- 
neHHH b npeAenax KantAoro H3 AH(JxJ)epeHU,HaTOB 
nepeA KpyTbiM nepernSoM (noporoM) HHTpy3HH. 


B KaiKAOH H3 ToneK HafijnoACH hh nojiyneHbi MaKCH- 
MyMbi Ha opneHTupHbix AnarpaMMax, OTpaiKaiomiie 
Bee nonojKeHim H3ni6aiomeHCH njiocKOCTii koht3k- 
Ta. nocne nepernSa (nopora) HHTpy3HH (BepxHHH 
nacTb (Jjht. 15), cyAH no MarMaranecKHM TeKCTypaM 
nopoA pa3pe3a VI, KOHtJmrypannfl KOHTaKTa 
onnTb-TaKH npeACTaBJineT nonyiipyr, OTKpbiTbin 
k iory, a jihhhh TeneHim HanpaBJieHbi c rora Ha 
ceBep. 

Ha (Jinr. 32 cxeMaTiinecKH npeACTaBJieH 6ojiee 
rjiySoKHH cpe3 toto >Ke ynacTiia HHTpy3HH. 3Aecb 
Ha cxeMy HaHeceHbi peayjibTara MHKpocTpyKTypHbix 
aHajiH30B no njianiOKJia3y h ojiiiBHHy A-nn nopoA 
pa3pe3a VII. JIhhhh TeneHim, BbinepneHHbie Ha cxe- 
Me Ha 0CH0B3HHH CT3THCTHHeCKHX HanpaBJieHHH 
[1001 njianiOKJia3a h [001] ojiiiBHHa, noi<:a3biBaiOT 
reHepajibHoe HanpaBJieHne MarMbi c rora Ha ceBep 
h TypfiyjieHTHbie 3aBopoTbi b k3>kaom h3 ah^^" 
peHmiaTOB, ogycjiOBJieHHbie kotjiobhho noAoSHbiM 
H3Th6om njiocKOCTii KOHTaKTa. KoHneBbie nacTH jih¬ 
hhh TeneHim ofibiHHO pa3BeTBJi hiotch: oaho h3 Ha- 
npaBJieHiiii pacnojiaraeTCH baojib npocTiipaHim 
KOHTaKTa, a Apyroe — nepneHAHKyjmpHO eMy; 
3TH JIHHHH TeHeHHH, paCnOJiaraHCb B njIOCKOCTH 
KOHTaKTa, HanpaBJi hiotch KpyTO BBepx h nepe- 
xoaht b BbimejieJKaipue nacTH HHTpy3HH. 

OneHb AeTajibHO 6biJi H3yneH cjio>KHbiii no koh- 
(J)Hrypau,HH Apyroii ynacTOK HHTpy3HH (pa3pe3bi 
II — IV, IX, X), cxeMaTiinecKii npeACTaBJieHHbifl 
Ha (Jinr. 23. TeHepajibHbiM HanpaBJiemieM TeneHHH 
MarMbi 3Aecb 6buni ceBepHoe h ceBepo-BOCTOHHoe. 
JIhhhh TeneHHH, npoBeAeHHbie Ha ocHOBaHim CTa- 
THCTiinecKiix HanpaBJieHHii [1001 njianiOKJia3a h 
[001] ojiiiBHHa b nopoAax pa3pe30B, noi<:a3biBaiOT 
3Aecb He TOjibKO npHMOJiHH eHHOCTb, ho ii «Typ6y- 
jieHTHbie» 3aBopoTbi y koht3ktob c BMeipaioipuMH 
nopoAaMH, a TaKiKe h b npeAejiax AHtjxjiepeHUHaTOB, 
yAajieHHbix ot koht3ktob. 

n pH paCCMOTpeHHH II H III pa3pe30B(OT HHJK- 
hhx KOHTaKTOBbix ra66po-AOJiepiiTOB nepe3 Bee 
AHtJxJiepeHnHaTbi ao BepxHero ra66po BKJiioHHTejib- 
ho) OTMenaiOTCH jihhhh TeneHHH c ceBepo-BOCTOHHbiM 
h ceBepHbiM HanpaBJieHiieM c noBopoTOM nacTii 
JIHHHH BAOJIb npOCTIipaHHH HH>KHerO KOHTaKTa H 
npHMOjiiiHeiiHbiM nepexoAOM Apyroii nacTH jihhhh 
b njiocKOCTii KOHTaKTa b Bbiuiejie>Kaii;He nacTH hh- 
Tpy3HH. ^laCTb JIHHHH TeHeHHH B Ta66pO nOBTOpn- 
eT H3rn6 jioiKa HHTpy3HH Ha 3 tom ynacTKe. 

Kail noi<:a3biBaeT aHajiH3 nepBHHHbix MarMara- 
necKiix TeKCTyp nopoA no pa3pe3aM IX h X ( 06- 
pa3Ubi OTo6paHbi baojib BOCCTaioipiix), reHepajib- 
Hoe HanpaBJieHne jihhhh TeneHim b stoh nacTii 
HHTpy3Hii 6biJio c rora Ha ceBep, c noBopoTOM 
HaCTH JIHHHH I<aK B npilKOHTaKTOBbIX HaCTHX HH- 
Tpy3HH, Tail h b yAajieHHbix ot KOHTaKTa ah^x^ 
peHunaTax. ripn stom neTJieBHAHbie H3ni6bi jih¬ 
hhh TeneHim onepniiBaiOT kot jiobhho noAofiHbie 
yrjiyfijieHHH b jio>Ke HHTpy3iin, a HanpaBJieHHH 
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<t>nr. 32. neTpoJiorHHecKaH cxeMa fljia ywacTKa pa3pe3a VII (cm. TaioKe BepTiiKaJibHbiii pa3pe3 A — 5 aa (jmr. 15) 

1 — ojiiiBHHOBbiii raCOpo-AOJiepiiT r-#; 2 — oJiiiBiiH-CHOTiiTOBbiil r-^; 3 — miKpHTOBbift r-^; 4 — TaKCHTOBbifl r-^; 5 — KOHTaKTOBbnl r-^; 6 — jiaCpa^opoBbiii 

nop<|>HpHT; 7,8 — 9(j)(J)y3HBbi BMemaiomeft tojiu^h; 9 h 10 — necqaHHKH h yrjieHocHbie npocjioH nopofl TyHryccKoii cep mi; 11 — pe3yjibTaTbi MHKpocTpyKTypHbix 

aHa jih3ob; 12 — jihhhh TeneHiiH (pacTH>KeHHH b Marine); 13 — to^kh B3HTHH h HOMepa oCpa3i;oB 










































































































njiaHnapa.ajiejibHOCTH (JjHKcnpyiOT iiCKpiiBAHiomyio- 
CH nJIOCKOCTb K0HT3KTa. 

ZXah ynacTKa BbiKAHHiiBaHiiH iiHTpy3ini (pa3- 
pe3 IV) y KpyT03ajieraioii;ero 3anaAHoro SopTa H3 
MHKpOCTpyKTypHOrO H3yHeHHH HBCTByeT, HTO HaCTb 
ahhhh TeneHiiH 3Aecb nojioro cjieAyeT BAOAb H3rn- 
Saioineiicfl haockoctii KomanTa, a Apyran nacTb 
IIX, HaXOAHCb B nJIOCKOCTH KOHT3KTa, KpyTO nOA- 
HHMaeTCH BBepx. Ha hoaoShom »e ynacTKe nepeni- 
6a HHTpy3HH ot noAorofi nacTH k KpyTOH (pa3pe3 
VIII) OKa3ajiocb, hto jihhhh TeneHiiH, CTaTiiCTunec- 
kh cjiHKCHpyeMbie [100] njianiOKJia3a h [001] ojih- 
bhh3, noAHHMaiOTCH b ochobhoh CBoeii Macce baojib 
njiocKOCTH KpyToro KOHTaKTa c BMemaioiHHMH no- 
poAaMH. 

ZIocTaTOHHO AeTajibHO SbiJiH H3yqeHbi nepBHHHbie 
MarMaTHHecKiie TeKCTypbi nopoA HHTpy3HH, BCKpbi- 
BaeMbie pyAHHKOM «CeBepHbiM» ((Jmr. 33). JIhhhh 
T eneHiiH, HaHeceHHbie no CTaTiiCTiinecKiiM HanpaB- 
jieHHHM [100] njianiOKJia3a h [001] ojiiiBHHa, no- 
Ka3biBaiOT reHepajibHoe HanpaBJieHiie TeneHiiH Mar- 
Mbi c rora Ha ceBep h ceBepo-BOCTOK c pa3BeTBJieHH- 
eM h «Typ6yjieHTHbiM» noBopoTOM nacTH hx no 
Mepe npnSjiHJKeHHH k npnKOHTaKTOBbiM nacTHM 
HHTpy3HH. njiaHnapajuiejibHOCTb cjinncnpyeT Bee 
MecTHbie (AaiKe He3HanHTejibHbie) H3rn6bi njiocKO- 
CTH KOHTaKTa. OcogeHHO neTKO 3TO 33MeTHO AJIfl 
TaKCHTOBbix ra66po-AOJiepiiTOB, KOTopbie o6pa3yiOT 
Koe-rAe H3biKonoAo6Hbie 3aTeKH b miKpiiTOBbie n 
KOHTaKTHbie raSSpo-AOJiepiiTbi. Koe-rAe xe Taxcn- 
TOBbie raSfipo-AOJiepiiTbi MoryT HenocpeACTBeHHO 
KOHTaKTiipoBaTb c noACTiiAaiomiiMii AafipaAopoBbi- 
mh noptJiHpHTaMH, KaK 3 to xopouio bhaho na cxeMe 
(cjmr. 34), cocTaBJieHHOii no AaHHbiM reojioroB pyA- 
HHKa «CeBepHbiH» 29 . Mojkho CKa3aTb, hto npn oSmeft 
npnypoHeHHOCTH TaKCHTOBbix raSSpo-AOJiepiiTOB b 
BHA e «CJIOH» HenpaBHJIbHOli (JlOpMbI K HHJKHeii HaCTH 
ropii30HTa nimpHTOBbix raSfipo-AOJiepiiTOB nep- 
Bbie BeAyT ce6n b H3BecTHOH CTeneHH KaK caMOCTOH- 
TejibHoe h fiojiee no3AHee Tejio no OTHomeHino 
k KOHTaKTOBbiM h nHKpHTOBbiM ra66po-AOAepiiTaM. 
Bojiee noApofiHO Ha stoh ocogeHHOCTii mh ocTaHO- 
bhmch b pa3AeJie, nocBHmeHHOM reHe3iicy TaKCHTO¬ 
Bbix ra66po-AOJiepiiTOB. Bojibinon HHTepec npeA- 
CTaBJineT H3yneHHe MarMaTimecKiix TeKCTyp nopoA 
HHTpy3HH Ha ynacTKe pyAHHKa «yroAbHbiii pyneii» 
(4)iir. 35). 3Aecb xopouio o0Ha>KeHbi KpyT03ajiera- 
ioii;ne SopTOBbie nacTii 3anaAHOii bctbii HHTpy3nn, 
BCKpbiBaeMOii pyAHHKOM (tjnir. 35). B 3anaAHOM 6op- 
Ty 3T0H BeTBH, KpOMe TOTO, HMeeTCH KpyTOe A3HK0- 
o6pa3Hoe Tejio, OTBeTBAHiomeecH ot ochobhoto njia- 
CTOo6pa3Horo Tejia iiHTpy3ini. HccAeAOBaHiie Mar- 
MaTiinecKiix TeKCTyp nopoA H3 ashkh noi<:a3ajio, 
hto o6in,ee HanpaBJieHiie KOHTaKTa Ha stom ynacTKe 

29 MnKpocKonHHecKoe H3y>ieHne nopoA bhocht oSumho 
H eaHaHHTeJibHbie KoppeKTHBbi b noJieBbie reo-normecKHe cxe- 
Mbl, TaK KaK nO'ITH Bcerna eCTb B03MO}KHOCTb OTJIHMaTb MaKpO- 
CKOnHHeCKH nopOAbl AHtJxjjepeHUHaTOB HHTpy3HH HopHJIbCK I. 


okojio (a3. naA.) 30°, L80°, HanpaBJieHiie pacTHKe- 
hhh (b ashhom cjiynae TeneHiiH) b MarMe b cpeAHeM 

315°, | _30°. /I,OCTaTOHHO HHTeHCHBHO npOHBIIJIOCb 

TaKJKe opneHTiipyioii;ee BAHHHiie njiocKOCTH c a3. 

naA- 65°, |_30° (HanpaBJieHiie pacTHXteHiiH MarMbi 

BAOJib Hee 250°, | _30°). OTHeTjiiiBO npoHBiiAHCb 

CIICTeMbl SHAOCHHKIIHeTIIHeCKIIX TpemilH, CBH33H- 
Hbix c rjiaBHbiMii MaKCiiMyMaMii KpiiCTajuiOB njia- 
ri!OKJia3a, II MHKCHMyM 3K30CIIHKIIHeTHHeCKHX Tpe- 

ih,hh c a3. naA- 85° |_88°, OTpa>KaioinHH fiojiee 

n03AHIOIO TeKTOHHHeCKyiO nOABIHKKy. njIOCKOCTb 
caMOii AaHKH (JniKCiipyeT HanpaBJieHiie nepBHHHOii 
«3HA0CHHKIIHeTIIHeCK0li» nOABH>KKH, KOTOpOH II 
o6H3aHO B03HHKH0BeHIie 3T0H AaHKH. B MarMaTH- 
necKiix TeKCTypax AaHKH (JniKCiipyiOTCH jiaMimap- 
Hbie (ceBepo-3anaAHoro HanpaBJieHim) n «Typ6yjieH- 
THbie» jihhhh TeneHiiH, hto yKa3bmaeT Ha othoch- 
TejibHO paHHee ee B03HiiKHOBeHiie. B ocTajibHbix 
nacTHX uccjieAOBaHHoro ynacTixa 3anaAHOii bctbii 
HHT py3HH npHMOAHHeHHbie JIHHHH TeneHiiH MarMbi 
HMeiOT ceBepHoe, ceBepo-3anaAHoe HanpaBJieHiiH. 
B 3anaAHOM KpyT03ajieraioii;eM 6opTy bctbii nponB- 
jinjiHCb ii «TypdyjieHTHbie» noBopoTbi jihhhh Tene- 
hhh (cm. tjjur. 35). BocTOHHan SopTOBan nacTb BeT- 
bh TaK>Ke HMeeT KpyToe 3ajieraHiie, b cbh3h c neM 
HiiJKHiie AHcJxJiepeHmiaTbi iiHTpy3iin 3Aecb noAHii- 
M3IOTCH A0CT3T0HH0 BbICOKO (cm. (Jinr. 35). Kan 
MOJKHO BHACTb Ha (})Hr. 35, K KpOBJie HHTpy3HH 
npiiyponeHO 3ajieraHiie nojioronaAaioiAHX jihh 3 
ra66po n KBapueBoro ra66po, npiineM jihhhh Tene- 
hhh MarMbi b hhx coBnaAaiOT c o6u;hm HanpaBJie- 
HIieM JIHHHH TeneHIIH OCTaJIbHbIX AHtjxjiepeHUHaTOB 
HHTpy3HH. JIlOfionbITHO, HTO Ha npOAOJDKeHHH 
jihh 3 ra66po npocjieJKHBaeTcn MajiOMOiAHan nojio- 
ro3ajieraiomaH Aafina opyAeHejibix KOHTaKTOBbix 
ra66po-AOJiepiiTOB, npiiMbiKaiomaH k BOCTOHHOMy 
SopTy 3TOii BeTBH HHTpy3iin (cm. pa3pe3 II (J)Hr. 35) 
ii pacnojiaraioipaHCH cyfinapajuiejibHO KpOBJie hh- 
Tpy3HH. PlHTepeCHO OTMeTHTb, HTO OHeHb 0JIH3KHH 
no (JiopMe mnpoTHbiH pa3pe3 3anaAHOii bctbii HHTpy- 
3 hh HMeeTCH KHKHee ii rjiy6>Ke, Ha ynacTKe pyAHinia 
«3anojiHpHbiii». 3Aecb b boctohhom SopTy Taione 
n pocjieiKHBaeTCH nojioran AaflKa KOHTaKTOBbix' 
rafiSpo-AOJiepiiTOB, a TaioKe noHBJineTCH ra66po, 
nacTHHHO «cbeAaioii;ee» nHKpHTOBbiii ra66po-AOJie- 
piiT ii cjiiiBaiomeecH c hhjkhhm TaKCiiTOBbiM ra66po- 
AOJiepiiTOM. IlonyTHO otmcthm yMeHbmeHiie 
moui,hocth AHt}x])epeHii,HaTOB k BOCTOHHOMy 6opTy 
HHTpy3iin. Ha ynacTKax noAofiHbix nepernfioB h 
yMeHbUieHIIH MOIi;HOCTH B03MO>KHO B HeKOTOpbIX 
cjiynanx BbinaAeHiie 113 pa3pe3a 6e30juiBiiH0Bbix 
ra66po-AOJiepiiTOB, h BepxHee ra66po MonxeT 3ajie- 
raTb cpa3y Ha ojniBiiHOBbix hah Aa*e oahbhh-6ho- 
thtobhx ra66po-AOAepiiTax. B stom CAynae Bbirne- 
AeJKau;ne ra66po SyAyT OAiiBiiHOBbiMii (HanpiiMep,. 
o6p. 49, pa3pe3 II), a noACTiiAaioii;ne hx oahbhho- 
Bbie nopoAbi MoryT npnofipeTaTb aTaKCHTOByio Tei<- 
CTypy (o6p. 53, pa3pe3 II). B noAaBAHiomeM jkc- 
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<t>nr. 33. neTpoJiorHuecKaH cxeMa ajih y«iacTKa pa3pe30B no pyAHnny «CeBepHOMy» (Ha ocHOBe c6opoB 1959 h qacTHHHO 1961 r.) 


1 — BepXHiie ^HcJ)4)epeH4HaTbi HHTpy3iiH (ra6Cpo, ra6Gpo-AiiopiiTbi, ojniBHHOBbie ra66po-^oJiepiiTbi); 2 — HiixcHiie flucJ^epeHUHaTbi HHTpy3HH (ojihbiih-6hoth- 
TOBbie, niiKpHTOBbie, TaKCHTOBbie h KOHTaKTOBbie ra66po-AOJiep»Tbi); 3 — Jia6paflopoBbie nopcJmpHTbi; 4 — 3<J)(t)y3HBbi nepeKpbiBaioii;eft tojiiijh; 5 — aHAe3ii- 
HOBbie AHaCa3bi; 6 — HanpaBJicHiie HenocpeACTBeHHo Ha6Jiio^aeMbix yqacTKOB KOHTaKTa c BMemaiomHMH nopo^aMn; 7 — pe3yjibTaTbi MHKpocTpyKTypHbix 
aHa jih3ob: a — jiHHeftqaTocTb no [100] njiarnoKJia3a u [001] oJiiiBHHa, 6 — njiaHnapajuiejibnocTb KpucTajiJioB no (010); 8 — pacnoJio*eHne ynjiomeHHocTH 
cyjib4)HAHbix BKpan jichhhkob; 9 — HanpaBJieHiie njiacTOBbix TpemHH oT^eJibHOCTH; 10 — BH^HMbie yqacTKH TeKTOHimecKiix koht3ktob c BMemaiomHMH nopo- 
AaMii; 11 — TeKTOHimecKiie njiocKOCTH «cpbiBa» A“4J^epeHi;HaTaMH; 12 — jihhhh TeqeHHH (pacTjjJKemiq) b MarMe; 13 — njiaHnapaJiJiejibHocTb Kpuc- 

TajiJioB Ha pa3pe3e A — B; 14 — no c6opaM 1961 r. H3 hhjkhhx flH$4>epeHi;HaTOB 



Onr. 34. B3aHMOOTHOiueHHH nopoA HH>KHeH nacTH hh- 
Tpy3nn (cxeMa, coeTaBJieHHaa no ash hum reoJioroB pyA- 
HHK3 «CeBepHbIH») 

ra66po-,aoJiepHTbi: 1 — KOHTaKTOBbie, 2 — TaKCHTOBbie, 3 — 
nHKpilTOBbie, 4 — OJIHBHH-CHOTHTOBbie, 5 — OJIHBHHOBbie; 
6 — .aaGpaflopHbiii noptJwpHT: 7 — aHAe3HHOBbift Aiia6a3 


$ 


©. B. 3ojioTyxmi 
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Our. 35. neTpoJionmecKaH cxeMa Am ynacTKa pa3pe30B no pyAHHKy «YroJibHbiH pyneu» (Ha ocHOBe coopoB 1959—1960 rr.) 

/ — ra66po; 2 — npoque Bepxmie ^li^.f^'PCHmiaTbi hhtp>’3hh; 3 — hhjkhhc AHtfr^epeHnHaTbi hhtpy3hh (oJiHBHH-CnoTHTOBbie, nnKpuTOBbie, TaKCHTOBbie h koht aKTOBbie raGCpo-flOJiepHTbi); 4 — jiadpaflopoBbie noprtnipHTbi;. 
5 — 3(|)(j)y3 hb bi BMemawmeii To.nmn; 6 — n/iaHnapajuiejibHocTb icpncTajuioB hhtpy3hh Ha pa3pe3ax AE , BT , RE , ? K 3\ 7 — npocrupaHne nJiocKocTefi TeKTOHunecKHX HapymeHHfi; 8 — 3JieMeHTbi 3ajierannji BTifliiMbix. 

ynacTKoB KOHTaKTa; 9 —pe3y.nbTaTbi MUKpocTpyKTypHbix aHa jih3ob: a — njiaHnapajuiejibHocTb KpHCTaJiJioB no (010), 6 — JinHefinaTocTb no [100] nJiarnoKJia3a h [OOl] ojniBHHa; 10 —ajieMeHTbi 3ajierannji noJionix. 

TpemHH OT^eJlbHOCTH (B TOM HHC.ie nJiaCTOBbIX). >KlipHbie JFHHHH CO CTpeJlKaMH — JIUHHIi TeneHHfl (paCTH>KCHH H ) MaTMbl 





SojibiiiHHCTBe cjiynaeB npoHBJieHHH ra66po nocjieA- 
Hee jioikhtch Ha 6e30jiiiBHH0Bbie nopoflbi HHTpy3HH 
h npeACTaBJieHO KBapueBbiMii ra66po (o6p. 486, 
pa3pe3 II; o6p. 165—168 h AP-)- 

PaccMOTpeB MaTepnajibi no MarMaTiinecKHM Tei<- 
CTypaM pnAa ynacTKOB ceBepHOii nacTii HHTpy3nn 
HopHJIbCK I, MbI npHXOAHM K BbIBOAy,HTO 0 6 III, H H 
n ji a h opneHTHpoBKH MarMaraHecKHx TeKCTyp 
Bcex AH(Jx})epeHn,HaTOB (BKJHOHan TaKCHTOBbie ra6- 
6po-AOJiepnTbi h ra66po) coxpaHHeTCH Ha BceM 
npoTH>KeHHH paccMOTpeHHbix pa3pe30B. ycTaHaB- 
jiHBaeTCH njiaHnapajuiejibHOCTb, H3yneHHaH no 
opueHTupoBKe KpncTajyiOB njiarnoKJia3a h ojihbh- 
Haii OTBenaK)ui,aH pacnojioiK'eHHio djiHHcafimefi njioc- 
kocth KOHTaKTa (Ha H3rn6ax njiocKOCTH KOHTaKTa 
Ha AHarpaMMax yjiaBJiimaeTCH opueHTupyromee 
BJiHHHue AByx, peine 6ojiee, ynacTKOB KOHTaKTa), 
a TaK>Ke o6mee (reHepajibHoe) HanpaBJiemie jihhhh 
TeneHHH MarMbi Ha ceBep h ceBepo-BOCTOK. KpoMe 
ynoMHHyrax jihhhh TeHeHHH, KOTopbie xapaKTepn- 
3yroT JiaMHHapHoe Tenemie, b MarMaTunecnux Tei<- 
CTypaX A«4 ) 4 )e P eH11 ' IIaTOB HHTpy3HH ())HKCHpyiOTCH 
ajieMeHTbi «Typ6yjieHTH0CTH» b BHAe 3aBopoTa na- 
CTH JIHHHH TeHeHHH npH npn6jIH>KeHHH K KOHTHKTy 

c BMem,aiom,HMH nopoAaMH. ZlaHHoe o6cTOHTejibCTBO 

CBHACTeJIbCTByeT B nOJIb3y OTHOCHTeJIbHO MajIOH 
BH3K0CTH IKHAKOH MarMaTHHeCKOH CpeAbI 30 , B KO- 
Topoii HaxoAHJiHCb KpucTajiJibi nepBoro STana Kpn- 
CTajuiH3an,HH (ojihbhh, njiarnoKJia3). Mojkho nojia- 
raTb, HTO C AaJIbHeiiuIHM XOAOM KpHCTajlJIH3aH,HH 
MarMa, o6oram,aHCb jieTynHMH KOMnoHeHTaMH, eme 
6ojiee CHH>KaeT cboio BH3K0CTb h CTaHOBHTCH eme 
6ojiee MexaHHnecKH hoabhjkhoh co Bceii Maccoii 
B3BeuieHHbix b Heii KpucTajuiOB. Cnpafi (Spry, 1953) 
npHiueji k BbiBOAy, hto «b 6ojibmeii nacTii Aaen abh- 
nteHHe 6yAeT jiaMHHapHbiM», a a Jin npoHBJieHHH 
Typ6yjieHTH0CTH Heo6xOAHMa HH3K3H BH3K0CTb 
6jiaroAapn neperpeBy hjih BbicoKOMy coAepiKaHino 
jieTynux. Hamn iiccjieAOBaHHH KpyT03ajieraiou;HX 
KpaeBbix AaHKOo6pa3Hbix nacTeii HHTpy3HH Ho- 
pHJIbCK 1 TaK>Ke CBHA6TeJIbCTByKDT 0 npOHBJieHHH 
B HHX B OCHOBHOM JiaMHHapHOTO THna TeHeHHH, B OT- 
jiHHHe ot ochobhoh, nojiorosajieraiomeH nacTii hh- 
Tpy3HH, TAe UIHpOKO npOHBJTHeTCH H JiaMHHapHblH, 
H Typ6yjieHTHbIH THnbI TeHeHHH. 3 t0 06 CT 0 HTeJIbCT- 
BO CBHAGTeJIbCTByeT, nO-BHAHMOMy, 0 3H3HHTeJIb- 
hoh pojin TeMnepaTypHoro pe>KHMa Ha npoTHine- 
hhh nepnoAa CTaHOBJieHHH HHTpy3HH. MeHbuian Mar- 
MaTHHecKan Macca AaHKOo6pa3Hbix KpaeB HHTpy3HH 
HecoMHeHHO 6biCTpee oxjiaiKAajiacb 31 h CTaHOBHJiacb 

30 H. H. YpBaHUeB (1958i) b cbohx pac i ieTax CKopocTii 
rpaBHTamiOHHoft OTcaAKH oJiuBHHa flonycKaeT, hto npn co- 
AepxcaHHH 2,5—3 % (Jijiiohaob MarMa HHTpy3Hn HopiuibCK I 
HMejra BH3K0CTb He 6oJiee 100 nya30B. 

31 JleTyrae KOMnoHeHTbi MarMbi Tanxe HMeJiH MeHbmyio 
B03M0}KH0CTb HaKanJiHBaTbCH b KpyT03a.neraioiii,HX nacTux 
HHTpy3HH H MHrpiipOBaJIH BAOJIb HMeiOUIUXCH pa3JIOMOB, Ha 
hto yxe oSpamaJiocb BHHMaHiie HccJieAOBaTeJieft (SABapAC, 
1950). 


6ojiee BH3KOH, neM MarMa ochobhoh nacTH xohojih- 
Ta, hto h npHBOAHJio o6biHHO k JiaMHHapHOMy THny 
TeneHHH b AaHKOo6pa3Hbix nacTHX. 

FIpOHBJieHHe 33K0H0MepH0H nOBTOpHKDHI,eHCH 
OpHeHTHpOBKH JIHHHH TeHeHHH B MarM3THHeCKHX 
TeKCTypaX pa3JlHHHbIX AH4 ) 4 )e P eHU ' HaTOB HHTpy3HH 
HopHJlbCK I MOJKeT 6bITb odbHCHeHO TOJIbKO eAHHbIM 
nocTynaTejibHbiM ABHHteHneM MarMbi b MarMaTiinec- 
koh KaMepe no Mepe npupamemiH k Heii Bee hobhx 
o6i.eMOB b npopecce npnoTKpbiBaHHH MarMOH oc¬ 
hobhoh nojiorofl TperpHHbi cpbiBa, pacnojiaraiomeH- 
ch b H3yneHHOH nacTH npn6jiH3HTejibHO no rpamme 
Me>KAy nopoAaMH Tpnaca h nepMH. 

O nPOHCXO>KAEHHH 
nHKPHTOBbIX rABBPO-AOAEPHTOB 

Kan OTMenajiocb Bbirne, nojiHoro eAHHorjiacHH 
b Bonpoce nponcxo>KAeHHH nnirpHTOBbix ra66po-AO- 
jiepiiTOB HHTpy3HH HopiuibCK I noKa HeT. Bojibman 
nacTb reojioroB, HCCJieAOBaBiunx HHTpy3Hio, chh- 
TaeT, hto niiKpiiTOBbie ra66po-AOJiepiiTbi o6pa30Ba- 
JIHCb B npopecce KpHCTajIJIH3apHOHHOH 
UnamiH hcxoahoh 6a3ajibTOBOii MarMbi c rpaBHTami- 
OHHblMH HBJieHHHMH B KaMepe HHTpy3HH (B. K. Ko- 
TyjibCKHH, M. H. roAJiGBCKHH, H. H. ypBaHU,eB, 
H. C. 3ohtob h AP-)- IIach o MHorot))a3HOM o6pa30- 

B3HHH HHTpy3HH H, B TOM HHCJie, 06 OTASJIbHOH 
(J)a3e BHeApeHHH niiKpiiTOBbix ra66po-AOJiepiiTOB, 
np hh aAJI6JKHT T. B. PoroBepy (1959). B noATBepnt- 
Aemie CBoeii tohkh 3peHHH f. B. PoroBep npHBOAHT 
npiiMepbi npoHBJieHHH nopoA, cjiaraioiH,HX ah^ 6- 
peHmiaTbi HHTpy3H h, b «hhctom» BHAe b Apyrux 
MecTax ceBepo-3anaAHOii nacra Ch6hpckoh njiaT- 
(JlOpMbl. B H3CTH0CTH, CIOAa MOJKHO OTHeCTH npOHB- 
jieHiie niiKpiiTOBbix 3(})(})y3HBHbix TpannoB, onucaH- 
Hbix II. A. KopoBHKOBbiM (1948a). KpoMe Toro, 
T. B. PoroBep noAnepKHBaeT HenoTopoe OTJiHHiie 
cyjib(J)HAHoro opyAeHeHHH, JiOKajiH30BaHHoro b 
niiKpiiTOBbix h TaKCHTOBbix. ra66po-AOJiepiiTax 
(cBH33HHoe c nHKpHTOBbiMH ra66po-AOJiepiiTaMH 
OTJIHHaeTCH 6ojIbIHHM OTHOUieHIieM HHKejIH K MeAn), 
h pHA Apyrux (JiaKTOB. 

Hauin MaTepnaJibi noATBepiKAaiOT BbiBOAbi nep- 
boh rpynnbi reojioroB. TpyAHO, kohchho, corjia- 
CHTbCH C r. B. PorOBepOM H B TOM, HTO CTpOTaH 
nocjieAOBaTejibHOCTb A»4 ) 4 )e P eHII ' IiaTOB > Ha6jiiOAae- 
Man b HHTpy3HHX Tairoro Tima, hbjihctch b H3BecT- 
hoh Mepe cjiynaHHOH. ripuBOAUMbie hm OTAejibHbie 
(JiaKTbi HapymeHHOH nocjieAOBaTejibHOCTH ah^^ 6- 
peHirnaTOB (nacTb H3 hhx Tpe6yeT npoBepKii) He 
MeHHiOT o 6 m, e h k a p t h h hi pacnojioiKeHHH 
6ojibmnx Macc An4 ) 4 5e P eH1 I IiaTOB APY r OTHOCHTejib- 
ho Apyra h Tpe6yiOTHHoroo6'bHCHeHHH, HeiKejiHTO, 
KOTopoe hm AaeT T. B. PoroBep. Kan mh ynte OTMe- 
najin Bbime, niiKpiiTOBbie ra66po-AOJiepiiTbi nocTe- 
neHHO nepexoAHT b TpoKTOJiiiTOBbie (6ojiee 6oraTbie 
oahbhhom, neM OAHBHHOBbie, H MeHee 6oraTbie, neM 
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miKpHTOBbie) ra66po-flOjiepiiTbi h em,e Bbime no 
pa3pe3y b HopMajibHbie ojiHBHHOBbie ra66po-AOJie- 
pHTbi. 3Ta nepexoAHan nacTb Taione coAepJKHT 
6 hotht h no 3TOMy npH3Hai<y nona^aeT b rpynny 
nopoA, BbiAeJineMbix b HopiuibCKe noA Ha3BaHHeM 
«0JIHBHH-6lI0THT0BbIX» ra66pO-AOJiep!ITOB H Tflro- 
TeiOIUHX, KaK H3BeCTHO, K BepXHeH H3CTH r0pH30HTa 
nHKpiiTOBbix ra66po-AOJiepiiTOB. Hajinnue 6ojiee 
jieiiKOKpaTOBbix «npocjioeB» b npeAejiax HiDKHeii 
nacTH HHTpy3HH ra66po-AOJiepiiTOB, KOTopbie OTMe- 
najincb F. M. lUemyKOBon n M. H. roAJieBCKHM 
(1959i), oSbflCHfleTCH hmh KaK HeKOTOpoe Hapyme- 
Hue b pe>KHMe KpiiCTajuiH3auHH hjih nepepbiB b 
npouecce rpaBHTamiOHHOH OTcaAKH. T. M. lllemy- 
koboh 6bum BbiAeJieHbi 4 MaKCHMyMa, a k rory 
M. H. roAJieBCKHii OTMeTHJi 6 MaKCHMyMOB coAep- 

>K3HHH 0JIHBHH3 H COOTBeTCTByiOIUHX MaKCHMyMOB 
BKpanJieHHH CyjIb(|)HAOB, HeCKOJIbKO CABHHyTbIX 
KHH3y OTHOCHTeJIbHO MaKCHMyMOB 0JIHBHH3. KaK 
mh y>Ke BHAejiH, mojkho corjiacHTbcn c H. H. Yp- 
BaHneBbiM (1958i), hto «BHeApeHHe cyjibcJiHAOHOC- 
HOH MarMbI HHTpy3HH HopiIJIbCK I He 6bIJIO eAHHbIM 
aKTOM, a npeACTaBJiHJio cofioil pHA nocjieAOBaTejib- 
Hbix, BnponeM aoct3tohho SbiCTpo em,e ao nojiHOil 
KpHCTajuni3auHH MarMbi cjieAOBaBiHHx Apyr 3a Apy- 
tom HMnyjibCOB, nocTeneHHO pacmiipHBiHHx KaMe- 
py, a 3H3HHT, H pa3MepbI HHTpy3HBH0r0 Tejia». 

,H,ajiee H. H. ypBaHneB AoSaBJineT: «HHbeKUHOH- 
Hbie HMnyjibCbi npepbiBajiiiCb ct3Ahhmh OTHOCHTejib- 
Horo noicoH, KorAa ihjiii npoueccbi KpiiCTajuiH3auHH 
h OTcaAKH, OTBenan MaKCHMyMaM coAepjKaHHH 
ojiiiBHHa ii cy^ibcjiHAOB)). TaKoe ofibHCHeHHe MaK- 
ciiMyMOB ojiHBHHa npH HafijiioACHHH nepecjiaima- 
HHH «npOCJIOeB» nHKpHTOBbIX C OJIIIBIIH-6lIOTHTOBbI- 
mii h ojiHBHHOBbiMii ra66po-AOJiepiiTaMH BnojiHe 
npneMJieMO, ho, no-BHAHMOMy, ne AoeraTOHHO a-hh 
oS'bHCHeHHH nepecjiaiiBaHHH niiKpiiTOBbix h TaK- 
ciiTOBbix radSpo-AOjiepiiTOB, o kotopom ynoMimaeT 
T. B. PoroBep (1959). OSbHCHeHiie STOMy hbjichhio 

mh AaAHM HecKOjibKO AaJibine. 

HyjKHO CKa3aTb, hto MHoroKparaoe nepecjiaH- 
BaHiie ojiiiBiiHOBbix ii niiKpiiTOBbix ra66po-AOJiepn- 
tob — 6ojiee CHJibHoe AOKa3aTejibCTBO b nojib3y 
npouecca KpiiCTajiJiii3auHOHHOH AncJxjiepeHUHauHH c 
HBJieHHHMH rpaBiiTaiuiii, neM b nojib3y BHeApeHiin 
nHKpiiTOBbix ra66po-AOJiepiiTOB KaK caMOCTOHTejib- 
hoh (J)a3bi. OneBHAHO, hto TaKoe HapymeHiie nocjie- 
AOBaTejibHOCTii AHc^epeHUHaTOB em,e He CBHAeTejib- 
CTByeT npoTHB MexaHH3Ma OTcaAKH KpHCTajiJiOB ojih- 
BiiHa, b pe3yjibTaTe KOToporo ii B03HiiKajni «npo- 
cjioii» niiKpiiTOBbix ra66po-AOjiepHTOB. noTeHmi- 
ajibHOCTb MexaHH3Ma otchakh 3aKjnonaeTCH b tom, 
hto oh npouBJiaeTCH, no-BHAHMOMy, He BcerAa, a 
b Haiidojiee 6jiaronpHHTHofi reojiornnecKOH ii (f)H3H- 
KO-XHMHHeCKOH ofiCTaHOBKe, KOTAa II npiIBOAHT 
K cjlOpMIipOBaHHIO B pa3pe3e IIHTpy3HH Tex MaKCH¬ 
MyMOB ojiiiBHHa, KOTopbie OTMenajni T. M. LUemy- 
KOBa ii M. H. roAJieBCKiifi. 


IloAHepKHeM TaK»ce, hto nHKpiiTOBbie ra66po- 
AOJiepiiTbi He BbixoAHT 3a npeAejibi KaMepbi HHTpy- 
3HH, HTO npil MHOrOCf)a3HOM BHeApeHHH MaJIOBepO- 
HTHO. /],OCTaTOHHO ySeAHTeJIbHbIM AOBOAOM B nOJIb- 
3y An4 ) 4 )e P eHU ' H aUHH MarMbi b npeAejiax KaMepbi 
HHTpy3HH HBJIHeTCH H 3aK0H0MepiI0e H3MeHeHHe CO- 
CTaBa TeMHOUBeTHbix MHHepajiOB ii njiarnoKJia3a no 
pa3pe3y HHTpy3HH, hto BoenpHHHMaeTCH KaK ecTe- 
CTBeHHblH pe3yjIbTaT cjipaKUHOHHpOBaHHH KpHCTaji¬ 
JiOB ii H3MeHeHHH cocTaBa MarMbi b npouecce ee 
KpncTajuiH3amin. HaKonjieHiie Sojiee khcjioto oc- 
TaTKa B BepXHHX H3CTHX npiIBOAHT K nOHBJieHHIO 
6e30jiHBHH0Bbix ra66po-AOjiepiiTOB ii KBapucoAep- 
jKamux nopoA Tima ra66po-AiiopnTOB. CcbuiKii Ha 
HaxoAKii ra66po-AiiopiiTOB b BHAe OTAeJibHbix hh- 
Tpy3HBHbix Teji b pafiOHe 03. XaHTaftita ii b pafiOHe 
p. Manyc (PoroBep, 1959) b ashhom cjiynae He 
y6eAHTejibHbi, TaK KaK stii cJiaKTbi He HCKJiioHaioT 
BnojiHe 3aKOHOMepHoro nouBJieHHH Sojiee khcjihx 
nopoA b BepxHiix nacTux AncjxJiepeHUHpOBaHHbix 
IIHTpy3HH. 

Harnii AaHHbie, KaK y>Ke roBOpiiJiocb Bbime, no- 
Ka3bIBaiOT, HTO MaTMaTHHeCKIie TeKCTypbl nilKpH- 
TOBblX ra66pO-AOJiepiITOB TeCHO yBH3bIBaiOTCH c 
MarMaTHHecKHMii TeKCTypaMii Apymx nopoA pa3- 
pe3a HHTpy3HH H nosTOMy HeT ocHOBaHiiii roBOpiiTb 
o 6 OTAeJibHOH (J)a3e BHeApeHHH stoto AHc})4)epeHmi- 
aTa HHTpy3HH. KaK OTMenajiocb mhothmh aBTopa- 
mii (Brothers, 1959, ii AP-), npouecc OTcaAKH b npo- 
ueccce KpHCTajuiH3amiOHHOi“i An4 ) 4 )e P eHLI ' HaI l HI1 
ocjiojKHneT ii CTiipaeT y3op opneHTHpoBKii TeneHHH. 
Mo>kho 6biJio o>KHAaTb, hto b niiKpiiTOBbix ra66po- 
AOJiepiiTax, bo3hhkuihx nyTeM OTcaAKH npOTOKpii- 
CTajuiOB, y3op TeneHHH MHKpocTpyKTypHbix AHa- 
rpaMM jiii6o He npouBHTCH, jiii6o 6yAeT iicneaaioiue 
cjiafibiM. Ha caMOM >Ke AeJie BbiHBHJiacb odparaan 
KapTHHa: y3opbi opneHTHpoBKii TeneHHH b niiKpn- 
tobhx raddpo-AOJiepiiTax 0Ka3ajincb nyTb jiii He 
Hanfiojiee neTKHMii 113 Bcex nopoA pa3pe3a. Mbi He 
MOJKeM o6bHCHHTb ASHIIOe 06 cT 0 HTeJIbCTB 0 He HeM 
HHbiM, KaK npoAOjDKaioiuHMCH nocTynaTejibHbiM 
ABii>KeHiieM Maccbi Kameo6pa3Horo «ocaAi<a» c Ha- 
BeACHiieM npii stom opneHTHpoBKii TeneHHH. Bnoji¬ 
He noHHTHO, hto «cjioh TeneHHH», coAepjKaiuHe 6oJib- 
miie KOjnmecTBa B3BemeHHbix b Marae KpiicTajuiOB 
OJIHBHHa, 6yAyT HeCKOJIbKO 0TCT3BaTb B CBOeM ABH- 
>KeHHii ot cjioeB, «Harpy>KeHHbix» MeHbmiiM kojih- 
necTBOM KpHCTajiJiOB, ho onepe>KaTb cjioii «Kame- 
o6pa3HOH» KOHCHCTeHUHii. B npeAejiax Kameo6pa3- 
Horo cjioh, no-BHAHMOMy, TaK>Ke cyiuecTByioT cjioii 
T eneHHH, THroTeroiune k BepxHefi nacTH 11 CMbiKaio- 
iUiiecH c cyiuecTBeHHO >khakoh nacTbio HHTpy3iiH. 
Ohh 6yAyT onepe>KaTb b CBoeM ABiOKeHim cjioii 
T eneHHH, pacnojiararoiuiiecH eiue HH>Ke no pa3pe3y. 
nOABII>KHOCTb KaUieo6pa3HOH MaCCbl KpHCTaJIJIOB 11 
o6pa30BaHiie opneHTHpoBKii TeneHHH b TaKofi Mac- 
ce y>Ke oScyjKAaJincb b JiHTepaType (Brothers, 
1959). npii 3tom AonycKaeTCH Hajnmne BbicOKonoA- 
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BH5KH0H HHTepCTHUHaJlbHOH MaTMaTHHeCKOH JKHA" 
KOCTH — CM33KH, KOTOpaH n03B0J!HeT KpHCT3JIAaM 
ABHraTbCH h opueHTHpoBaTbCH Handojiee ynjioiueH- 
HblMH rpaHHMH KpHCTaJIJIOB napaJIJieJIbHO djIIUKaft- 
mefi njiocKOCTH KOHTaKTa. Kax H3BecTHO, k noAod- 
HOMy MexaHH3My ABHjKeHHH Kameodpa3Hoii Mac- 
Cbl KpHCTaJIJIOB AJTH CJiyHaH BHeApeHHH HHTpy3HH 
AyHHTOB npnmeji H. JL BoyaH (Bowen, 1917). 
K 3thm xre BonpocaM oh odpaipajicn h no3JKe b npo- 
uecce paCCMOTpeHHH CHCTeMbI KpiICTaJIJIH3aUHH 
CHJiHKaTHoro pacnjiaBa MgO— Si02 — H 2 O 
(BoyaH h TaTTJi, 1950). B HarneM cjiynae mojkho 
npeAnojiaraTb, hto HHTepcTiimiajibHan MaraaTH- 
necKan jkhakoctb HMeeT njiarHOKJia3-KJiHHomipoK- 
ceHOBbifl cocTaB h npn AaJibHeflmen KpncTajiJiii3a- 
UHH B ABHJKeHHH B03HHK3IOT KpHCTaJIJIbl nJiaTHO- 
KJia3a h KJiHHonupOKceHa, hto h HadjnoAaeTCH 
b AeficTBHTejibHOCTH (cm. npHjiox. Tadji.V,2). HeKO- 
Topan nacTb njianiOKJia3a (Handojiee ocHOBHoro), 
no-BHAHMOMy, BbiAeJineTCH h oca>KAaeTCH coBMecT- 
HO C OJIHBHHOM, HO T J13BH3H HaCTb CyipeCTBeHHO 
KceHOMopcjiHoro MeHee ochobhoto njianiOKJia3a 
HeCOMHeHHO KpHCTaJUIH3yeTCH n03)Ke, COBMeCTHO 
C KJIHHOnHpOKCeHOM H HBJIHeTCH npoAyKTOM pac- 
KpHCTaJTJIH3aUHH HHTepCTHUHaJlbHOH MaTMaTHHeC- 
KOH JKHAKOCTH. KpHCTaJIJIH3aUHH 3TOTO nJiaTHO- 
KJia3a b ycjiOBHHX npoAOjuKaiomerocH ABiixcemiH 
npHBOAHT K 0pHeHTHp0B3HH0My pOCTy KpHCTaJIJIOB, 
hto h BbiHBJineTCH Ha opHeHTHpubix AHarpaMMax, 
cocTaBJieHHbix no njiarnoKJia3y. npoAOJi>Kaiom.necH 
ABii>KeHiiH uejiiiKOM 3aKpiiCTajuiH30BaHH0H, ho eipe 
pacKajieHHOH Maccbi miKpiiTOBoro raddpo-AOJiepiiTa 
npiiBOAHT k LHHpOKOMy pa3BHTHio cydnapajuiejib- 
hoh MHKpoTpeiuiiHOBaTOCTH, KOTOpaH npope3aeT 
Bee Mimepajibi stoto AiicjxJiepeHUHaTa, pacnojiarancb 
napajuiejibHO djiiOKaiimeH njiocKOCTH KOHTaKTa 
c BMeiuaioiuHMH nopoAaMii 11 hbjihctch xapaicrep- 
HOH HepTOH HMeHHO nHKpHTOBbIX raddpo-AOJiepiiTOB. 
OTMeneHHaH opiieHTiipOBKa cydnapajuiejibHoii koii- 
TaKTaM MHKpoTpeiuiiHOBaTOCTH xoporno 3aMeTHa. 
Ha MHKpocTpyKTypHbix AnarpaMMax, npiiBeAeHHbix 
Bbirne. B npopecce AaiibHenmero ocTbiBaHHH Becb 
«cjioi“i» niiKpiiTOBbix raddpo-AOJiepiiTOB HaniiHaeT 
peanipOBaTb Ha npoAOjuKaiomHecn ABH>KeHHH hh- 
Tpy3Hii KaK eAHHoe TBepAoe Tejio, hto h npiiBOAHT 
b pe3yjibTaTe otjihhhh MexaHiinecKiix cbohctb 
K B03HIIKH0BeHHK) 3H5HOIUHX TpeiUHH CpbIBa 
BAOJIb K0HT3KT0B 3TOTO AH4 ) 4 )e P eHI l HaTa ■ Koe-TAe 
npii MiiKpocKominecKOM H3yHeHHii mojkho BiiAeTb, 
hto nHKpiiTOBbiii raddpo-AOJiepHT eipe pacnojiara- 
eTCH Bbirne II HIDKe T3KHX TpeiUHH CpbIBa, HTO T3KJKe 
HCKJiioHaeT Bepciuo o TaKHx TpeiuiiHax KaK od 
OrpaHHHHBaiOIUHX nJIOCKOCTHX npOHBHBUieHCH OT- 
AejibHO niiKpiiTOBOH cjia3bi BHeApeHHH. CjieuyeT 
OCTaHOBHTbCH TaiOKe Ha npOHBJieHHH nHKpHTOBbIX 
raddpo-AOJiepiiTOB b cocTaBe KpyT03ajieraroiunx 
Aai"iKOodpa3Hbix KpaeB («poroB») iiHTpy3iui. CaM 
cJiaKT pacnojio>KeHHH AUcjx^epeHUiiaTOB b BHAe no- 


CTeneHHO BbiKJiHHiiBaioiuHxcH KpyT03ajieraioiunx 
«njiacTOB» b npeuejiax «poroB» HHTpy3HH He mojkct 
TOjiKOBaTbCH iiHane, KaK HecKOjibKO dojiee no3AHee, 
no cpaBHeHino c nojioro3ajieraioiueH nacTbio HHTpy- 
3HH, nyjibcaunoHHoe 3anojiHeHiie bo3hhkihhx Kpy- 
TblX TpeiUHH CKOJia B 3HaHHTeJIbHOH cTeneHH 3a- 
KpiiCTajiJiH30BaBuieHCH (oTAiicjxJiepeHUHpoBaBmeHCH) 
MarMoft, HaxoAHiueiicH nou dojibiuiiM riiApocTaraHe- 
CKHM II JIHTOCTaTHHeCKHM AaBJieHHeM. 3t0 n03B0JIHeT 
npeAnojiaraTb, hto iiHorua 3Aecb mu mojkcm cto.uk- 
HyTbCH c 3anojiHeHiieM noAodHbix no3AHHX (npeAnon- 
THTejibHee cpaBHHTejibHO nojiorux) TpeipiiH oahhm 
IIJIH AByMH AHC}xj)epeHUHaTaMH, OTBeTBJIHIOIUHMHCH 
ot ochobhoto Tejia iiHTpy3iui. npiiMepoM noAodHbix 
odpa30BaHHH, no-BHAHMOMy, mojkho cniiTaTb raddpo 
Ha ynacTKe HepnoropcKoii iiHTpy3im, Tan Ha3biBae- 
Mbie odocodjieHHbie OTBeTBJieHiin «ojihbhi-ihtob» Ha 
TajiHaxcKOM MecTopo>KAGHHH (EropoB 11 CyxaHOBa, 
1963), OTAeJIbHbie anOCjlH3bI KOHTaKTOBbIX, TaKCHTO- 
Bbix raddpo-AOJiepiiTOB 11 raddpo aah iiHTpy3HH 
HopnjibCK I 11 t. A- (PoroBep, 1959). He HCKJiiOHeHO, 
hto b npopecce AaJibHeflmero bckphthh HHTpy3Hii 
dypyT HaiiAeHbi ano(})H3bi, cjio>KeHHbie nHicpiiTOBbi- 
mii raddpo-AOJiepiiTaMH 33 , odpa30BaHiie KOTOpbix 
motjio npeAnojiojKiiTejibHO nponcxoAHTb nyTeM 
nyjibcapnoHHoro 3anojiHeHHH oneparoiunx nojio- 
ro3ajieraioiuHx TpeipiiH, 3aKaHHHBaioiuHXCH (hjih 
«3acTpeBaioiuHx») b cjioe niiKpiiTOBbix raddpo-AOJie- 
piiTOB caMOii HHTpy3iiii. TaKHM odpa30M, Aa»ce Ha- 
djiioAeHHe OTAeJibHbix AHtJxJiepeHUHaTOB, otbbtbjih- 
ioiuhxch ot ochobhoto Tejia HHTpy3Hii, eipe He mo- 
*eT CJiyjKHTb A0K33aTeJIbCTB0M npOHBJieHHH 3TOTO 
Aii4x}iepeHUnaTa KaK OTAejibHOH ^a3bi de3 Aonoji- 
HHTeJIbHblX TipaTeJIbHO BbinOJIHeHHbIX HCCJieAOBa- 
HHH, B TOM HHCJie aHajiH3a MarMaTHHecKiix TeKCTyp. 

O nPOHCXO>KAEHHH 
TAKCHTOBbIX rABBPO-AOAEPHTOB 
H TABBPO 

Oahhm 113 Haiidojiee cjioxchhx BonpocoB neTpo- 
jiorHii rpynnbi HopiuibCKiix HHTpy3Hii hbjihctch 
reHe3iic CBoeodpa3Hbix pyAOHOCHbix raddpo-AOjie- 
piiTOB c pe3i<o aTaKCiiTOBofi TeKCTypofi. Kax 3aMe- 
naeT M. H. roAJieBCKHH (1959i), b oahhx cjiynanx 
(HopiuibCK I, ropa HepHan, IlMaHrAa) sth nopoAbi 
'odpa3yioT da3ajibHyio 30Hy, pacnojiaraiomyiocH 
HH>Ke niiKpiiTOBbix raddpo-AOJiepHTOB, b Apynix 
HHTpy3HHX «TaKCHTOBbie cjioii TecHO nepeMe>KaioTCH 
C nHKpHTOBbIMHX’. 30Ha 3Ta HMeeT CJIO>KHbIH COCTaB 
h CTpoemie 11 «ee Hejib3H b CTporoM CMbicjie cniiTaTb 
30H0H 33K3JIKH, XOTH HaCTO CpeAHHH COCTaB ee 
dJiH30K k cpeAHeMy cocTaBy HHTpy3HH» (roAJieB- 
CKiiii, 1959i). B nocjieAHeM 3aMeHaHHii penb HAeT, 
no-BHAHMOMy, y*e o koht3Ktobom raddpo-AOJie- 
piITe, KOTOpblH M. H. roAJieBCKHH CKJIOHeH CHIITHTb 

32 O HeM-TO no^opHOM coofimaeT T. B. PoroBep (1959), ho 
He npiiBOAHT MecTonoJioiKeHim HaSjiiOAeHHH. 
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«npnKOHTaKTOBOH pa3H0CTbio TaKCHTOBoro raddpo- 
Aiiada3a odbiMHO noflKHJioo(J)HTOBOH CTpyKTypbi 
c BbiTHHyTbiMH jiencTaMH njianiOKJia3a». .Hajiee 
M. H. roAJieBCKHH OTMeqaeT, hto Mimepajibi b TaK- 
chtobom raddpo-AOJiepiiTe hmciot KOJiedjnomimcH 
cocraB, h odbHCHHeT KaK CTpyKTypHbie, TaK h neT- 
poxHMimecKHe ocodeHHOCTH cocTaBa MimepajiOB 
odiiJTHeM jieTyHHx h ii3MeHeHiieM cocTaBa MarMbi 
BCJieACTBIie KOHTaMHHaUHH (ApyrHMH CJIOBaMH, He- 
paBHOBecHOCTbro ycjiOBHii KpHCTajuiH3au,HH A a >Ke 
b dJiH3KHx ynacTKax MarMbi, AaBuieft Haqajio TaK- 
chtobhm raddpo-AOJiepiiTaM). Otmcthm, hto b hh- 
Tpy3HH HopujibCK I Taicme H3BecTHbi BepxHHe 
TaKCHTOBbie raddpo-AOJiepiira h raddpo (roAJieB- 
ckhh, 1959i), npimeM raddpo OTjmqaeTcii ot TaKCH- 
TOBbix raddpo-AOJiepHTOB b ochobhom dojiee paBHO- 
MepH03epHHCToii CTpyKTypofl h 3ajieraeT rjiaBHbiM 
0dpa30M B npHKpOBeJIbHOil HaCTH HHTpy3HH, XOT5I 
H3BecTHbi cjiyqan npOHBJieHim raddpo h b HiimHeii 
qacTii, r^e oho MomeT conpiiKacaTbcn c hhjkhhmh 
T aKCHTOBbiMH raddpo-AOJiepiiTaMii H KaK dbl CMbl- 
KaTbCfl C HHMH (pyAHHK «3anOJIHpHbIH»). XHMHHeC- 
KHe cocTaBbi KaK TaKCHTOBbix raddpo-AOJiepiiTOB, 
TaK h raddpo AaroT 3HaqHTejibHbiii pa3dpoc, ho, 
KaK MOJKHO BHAGTb H3 Tadm 7 H 10, HadjuoAaeTCH 
onpeAeJieHHoe cxoactbo y sthx AByx rpynn nopoA- 
MHHepajioniHecKHH cocTaB Taicme aHajioriiqeH. 
reojioriiHecKHe ocodeHHOCTH TaKme no3BOJimoT chh- 
TaTb raddpo h TaKCHTOBbie raddpo-AOJiepiiTbi poact- 
BeHHblMH 0dpa30B3HHHMH, BepHee, AByMH HeCKOJIb- 
KO OTJIHHaiOIU.HMHCH CTpyKTypHbIMH npOHBJieHHHMH 
OAHOH H TOH >Ke MarMbi. Bee 3T0 n03B0JIHeT HaM 
paccMaTpiiBaTb stii nopoAbi coBMecTHO, h, KaK sto 
dyAeT hcho AaJibiue, reHeTimecKH BnojiHe odocHO- 
BaHHO. 

T. B. PoroBep (1959) paccMaTpiiBaeT TaKCHTO¬ 
Bbie raddpo-AOJiepHTbi KaK «caMOCTOHTejibHO BHeA- 
pHBUiHHCH AHc}xj)epeHmiaT, coAepHcaimiH, KaK sto 
B biTeKaeT H3 ero CTpyKTypbi, Haiidojibinee KOJiime- 
ctbo JieTyHiix» H AonycKaeT, «hto nocjieAHiie, qa- 
CTiiqHO „4)JiOTiipy5i“ cyjibtJiHAbi, odoramajiii Bepx- 
Hlie r0pH30HTbI T3KCHT0B, H, qaCTHHHO npOHHK3H 
B 30Hy 3K30K0HT3KTa, OdoraiU,aJIH HHJKHHe T0pH30H- 
Tbi niiKpiiTOB». T. B. PoroBep (1959) yKa3bmaeT, 
hto yme npii AeTajibHoii reojioriiqecKOH CbeMKe 
BblflCHHJIHCb (JiaKTbl, CBIIACTeJIbCTByiOUI,He 0 pa3H0- 
BpeMeHHOM 0dpa30BaHHH nHKpiITOBblX II TaKCHTO¬ 
Bbix raddpo-AOJiepiiTOB. K hum othochtch nepecjia- 
HBaHHe 3 thx AByx AHcj)4)epeHii.naTOB, TOHHee, BHeA- 
peHHe nocjieAHHX b TOJimy nepBbix h em,e dojiee 
TOHKOe «npOHHKHOBeHIie TaKCHTOB no OTAeJIbHOCTII 
niiKpiiTOB» (c()nr. 36). TorAa me dbuio OTMeqeHO 
T3K>Ke npOHBJieHHe TaKCHTOBbix II K0HT3KT0BbIX rad- 
po-AOJiepiiTOB de3 yqacTim Apyrnx AHcjxJiepeHmia- 
tob cpeAH JiadpaAopoBbix nopcjuipiiTOB. 

Xlpyran qacTb HCCJieAOBaTejiefi cqiiTaeT TaKCH- 
TOBbie raddpo-AOJiepiiTbi npoAyKTOM accHMHJummi 
necqaHHKOB, TpeTbii paccMaTpHBaioT hx «K3K sh- 



<j)nr. 36. B3aHMOOTHOIUeHHH nHKpiITOBblX (/) H TaKCH¬ 
TOBbix (2) ra66po-flOJiepnTOB Ha ynacTKe 3ana,n,HOH BeT- 
bh HHTpy3HH (no PoroBepy, 1959) 


AOKOHTaKTHyio nopOAy, KOTopan npiiodpejia onpe- 
AejieHHyio B5i3KOCTbymeKO BpeMemi Haqajia rpaBH- 
TaUHOHHOH AH<| ) 4 )e P eHL1 - IlaU ' HH>> . XOT5I 3T0 H npOTII- 
BopeqiiT OTMeqaBiHHMCH Bbirne cjiaKTaM nepecnaiiBa- 
hiih TaKCHTOBbix ii miKpiiTOBbix raddpo-AOJiepiiTOB. 

PaccMOTpeB cym.ecTByiom.He HadjiioACHiin h hx 

reojioriiqecKyio HHTepnpeTauHio, OTHOcamiiecH k 
T aKCHTOBbIM TaddpO-AOJiepHTaM, 33MeTHM, HTO Hamil 
nojieBbie Hadji ioachhh nojmocTbio noATBepmAaioT 
BbiBOAbi T. B . PoroBepa o HecKOJibKO dojiee no3AHeM 
odpa30BaHim TaKCHTOBbix raddpo-AOJiepiiTOB no 
cpaBHemno c nHKpiiTOBbiMii, a Taione cJiaKTbi hx ne- 
pecjiaHBaHHH h npoHHKHOBemui nepBbix bo BTopbie. 
Haiidojiee OTqeTJiHBO ynoMHHyTbie B3aiiM00TH0me- 
HHH npOCJie>KHBaiOTCH B K)>KHOH qacTii pyAHHKa 
«y rojibHbin pyqei"i», a Tanme b pHAe ropHbix Bbipa- 
doTOK pyAHHKa «3anojmpHbii"i». Bo3HHKHOBeHiie 
mjmp, JIHH3, nojioc TaKCHTOBoro raddpo-AOJiepiiTa 
qacTO c OTqeTJiiiBbiMii rpammaMH 33 , cpeAH nHKpiiTO- 
Bbix raddpo-AOJiepiiTOB ocodeHHO xopomo npOHB- 
jineTCH b nepexoAHOH 30He, THroTeromen k KOHTaKTy 
Me>KAy OCHOBHbIMH MaCCaMII 3THX AH'| ) 4 )e P eHU ' HaT0B - 
3Aecb bhaho, hto HepoBHan, 3a3ydpeHHan rpaHima 
(cm. cjinr. 36) npeACTaBjmeT codon nepeAOBOii 
cjipoHT 3aMemeHHH b AaHHOM cjiyqae nmcpiiTOBbix 
raddpo-AOJiepiiTOB TaKCHTOBbiMH, od stom me cbh- 
AeTejibCTByioT MHoroqiicjieHHbie pejmKTbi Tima «Kce- 
hojihtob» nepBbix cpeAH BTopbix. Pa3Mepbi noAod- 
HblX peJIHKTOB KOJiedjHOTCH OT MHKpOCKOmiqeCKHX 
AO pejibix yqacTKOB, H3MepneMbix MeTpaMH, a 
b KpynHOM njiaHe h AecHTKaMii MeTpoB. 3HamiTejib- 
nan qacTb «cjioeB» miKpiiTOBbix raddpo-AOJiepiiTOB 
cpeAH TaKCHTOBoro raddpo-AOJiepiiTa npii paccMOT- 
peHHii b miipoKOM njiaHe npeACTaBJineT codon yme 
«KceH0JiiiTbi», a Apyran qacTb — 3ajiiiBOodpa3Hbie 
OTBeTBJieHHH II «ano4)H3bi» OT OCHOBHOTO Tejia 
miKpiiTOBbix raddpo-AOJiepiiTOB, BAaiomHecn b od- 
jiacTb pacnpocTpaHeHHH TaKCHTOBbix raddpo-AOJie- 

33 IlMeioTCH Taioice MHoromicJieHHbie HafijiiOAeHHH nocTe- 
neHHbix CTepTbix rpaHim Mewfly sthmh fliitjx|iepeHn.HaTaMH h 
OCO fieHHO MKKfly K0HT3KT0BbIMH H TaKCHTOBbiMH ra66pO-flO- 
jiepiiTaMH. 
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piiTOB. npouecc 3aMem,eHHH HfleT h b CTopoHy koh- 
TaKTOBbix raddpo-AOJiepHTOB, a Taione b HeKOTO- 
pbix cjiynanx bmxoaht 3a npeAejibi HHTpy3HH h 
nacTHHHO nepepafiaTbmaeT noACTiuiaioiii.He JiadpaAO- 
pOBbie nopcJuipiiTbi (cm. cjnir. 34) h nepeKpbmaiomHe 
6a3ajibTbi. IInTepecHO 3aMeraTb, hto h b HHTpy3Hii 
HopnjibCK II, KOTopan b HeKOTopbix pa3pe3ax non- 
th nojiHOCTbK) cjio>KeHa TaKCHTOBbiMH raddpo-AOJie- 
piiTaMH (PoroBep, 1959), b «Jie}KaHeM doxy TaKCH- 
TOBoro raddpo-Aiiada3a OTMeneHbi pa3HOCTH, djni3- 
Kiie no cocTaBy k miKpiiTaM», KOTOpbie «cocTaBJin- 
k)t HHHTOJKHyio nacTb pyAHoii 30Hbi h odpa3yioT He- 
3HanHTejibHbie no pa3MepaM decc})opMeHHbie ynaer- 
kh, He3aK0H0MepH0 pa3dpocaHHbie no BMemaromen 
nx TOJiipe TaKCHTOB». He MeHee HHTepecHO, hto 
3Aecb cpeAH TaKCHTOBbix raddpo-AOJiepHTOB npo- 
hbjihiotch h ynacrai Apynix AH(|)(})epeHHHaTOB. 
T. B. PoroBep (1959) coodmaeT cjieAyiomee: «Odo- 
codjieHHH b TaKCHTOBOM raddpo-Aiiada3e, npeACTaB- 
JieHHbie TOH HJTH HHOH p33HOBHAHOCTbIO TaddpO- 
AHada30B, odjiaAaioT pa3HOodpa3HbiMH pa3MepaMH, 
imorAa HMeioT mjiiipoodpa3Hbm xaparcrep, b pnAe 
>Ke cjiynaeB odHapy)KHBaioT cjieAbi dojiee paHHero 
3aTBepA6B3HHH nO OTHOIIieHHIO K BMemaroniHM HX 
raddpo-Aiiada3aM (MarMaTiinecKiie KceH0JiHTbi)». 
Bee npuBeAeHHbie (JiaKTbi aoct3tohho ydeAHTejibHO 
noKa3biBaioT, hto TaKCHTOBbiii raddpo-AOJiepHT 
(Kax h raddpo) hbjihctch Handojiee n03AHeii nopo- 
Aon, B03HHKaram,eH 3a cneT aKTHBHOH nepe- 
padoTKii y*e cc})opMHpoBaBmHxcH nopoA- Ha 
MaTepnajie xiiMiinecKiix aHajni30B TaKCHTOBbix rad- 
dpo-AOJiepuTOB HHTpy3HH HopnjibCK I JierKO no- 
Ka3aTb, hto b oahhx cjiynanx sth nopoAbi npiidjni- 
JKaiOTCH no COCTaBy K KOHTaKTOBbIM, B Apynix — 
k nHKpHTOBbiM raddpo-AOJiepiiTaM (cm. Tadji. 6—8), 
HTO BnOJIHe OdbHCHHeTCH COCTaBOM nopoA HCXOAHbIX, 
HacbiiuaiomHx TaKCHTOBbie raddpo-AOJiepiiTbi. Ha- 
CbllH.eHHOCTb peJIHKT3MH HCXOAHbIX nOpOA, IOK H 
nepepadoTaHHbiMH HacTOHmiiMH KceHOJiHTaMii — 
rJiaBHoe OTJiiiHiie TaKCHTOBbix raddpo-AOJiepiiTOB ot 
raddpo, rAe TaKHe pejiHKTbi jmdo OTcyTCTByioT, 
jindo npoHBJiHioTCH b ropa3AO MeHbmen Mepe. 
MHKpocKomiHecKoe H3yHeHHe TaKCHTOBbix raddpo- 
AOJiepiiTOB AaeT npuMoe yi<a3aHHe Ha aKTHBHoe 
B03AeiiCTBHe MarMbi TaKCHTOBbix raddpo-AOJiepiiTOB 
Ha ncxoAHbie nopoAbi. OcodeHHO xopouio sto 3aMeT- 
ho npn HadjnoAeHHH pejimcroB miKpiiTOBbix raddpo- 
AOJiepiiTOB, KpucTajiJibi ojniBHHa KOTopbix npeTep- 
neBaioT rpaHyjiHUino, pacnaA Ha MejiKiie H30MeT- 
piiHHbie 3epHa, odpasyiomiie xapaKTepubie yrjiOBa- 
Tbie «nOJIH» H «nOJIOCbI» H3MeJIbHeHHbIX KpHCTaJIJIOB 
BnJIOTb AO npOHBJieHHH MHKporpaHodjiacTOBOii 
CTpyKTypbi. B to »e BpeMH CBe>KecTb 3epeH ojihbh- 
Ha h npoHBJieHHe xapaKTepHbix noiiKHJiOKpiiCTOB 
ojniBHHa (oneHb noxojKiix Ha noiiKHJiOKpiiCTbi nnpo- 
KceHOB), HacbiipeHHbix BKJiioHeHHHMH pacnjiaBa, 
ra30BbIMH H CyiH,eCTBeHHO ra30BbIMH BKJHOHeHHHMH, 
OTcyTCTBiie b TaKCHTOBbix raddpo-AOJiepHTax cep- 


neHTHHa, pa3BHToro b 3HaHHTejibH0i"i CTeneHH, 
HeKOTOpoe noBbimeHiie pojni >Kejie3HCToro KOMno- 
HeHTa b TaKOM ojiiiBHHe, Bee nepexoAbi ot KpynHbix 
pejniKTOBbix 3epeH ojiHBHHa k MejiKHM (cm. npn- 
jiojk., Tadji. Ill, 1 ) He ocTaBJiaioT HHKaKoro coMHe- 
hhh b tom, hto 3T0 dbiji BbicoKOTeMnepaTypHbiH npo- 
Hecc B (f)H3HK0-XHMHHeCK0M nOJie yCTOHHHBOCTH 
ojniBHHa, KOTOpbifi ii npiiBOAHJi b pnAe cjiynaeB k 
ero nepeKpHCTajuni3amiii (odpa30BaHHe CBoeodpa3- 
HblX nOHKHJIOKpHCTOB). B03AeHCTBHe TaKCHTOBbix 
raddpo-AOJiepiiTOB oiu,yui,aeTCH h Bbirne b HeKOTO- 
pbix ynacTKax nHKpiiTOBbix raddpo-AOJiepiiTOB h na- 
cthhho Aa>Ke b ojiHBHH-diiOTHTOBbix raddpo-AOJie- 
piiTax, rAe noA B03AeiiCTBiieM ropunux otacjihio- 
UIHXCH 3MaHaH,HH, npOHHKaiOU;HX BBepX, OCT3IOTC5I 
cjieAbi oporoBHKOBaHHH (pacnaA nofiKiuiOKpiiCTOB 
KjiiiHonupoKceHa Ha OTAeJibHbie caMOCTOHTejibHbie 
3epHa, odpa30BaHiie 3a cneT KpynHbix KpiiCTajiJiOB 
KjiiiHonupoKceHa MOHOMHHepajibHbix MiiKpoynacT- 
KOB C MHKpOrpaHOdjiaCTOBOH CTpyKTypOH,KOHTpaCT- 
Hoe coceACTBO ynacTKOB c mcjikhmii BbiTHHyraMH 
JiencTaMii njiarnoKJia3a h KpynHbiMii HAiiOMopcJiHbi- 
mii KpHCTajuiaMH njianiOKJia3a h t. a.)- Bee sth 
npii3HaKii oporoBHKOBaHHH nocTeneHHO 3aTyxaioT 
Bbirne no pa3pe3y HHTpy3iiH, ho 3aTeM onHTb noHB- 
jihiotch h yciiJiHBaioTCH no Mepe npudjiiOKeHim 
k BepxHHM TaKCHTOBbiM raddpo-AOJiepHTaM ii rad¬ 
dpo. /JeTajibHbie MHKpocKoniiHecKiie iiccjieAOBaHHH 
nOKa3bIBaiOT, HTO OCOdeHHO HHTeHCHBHO npii3HaKH 
oporoBHKOBaHHH npOHBJIHIOTCH B BepXHHX (de30JIH- 
BiiHOBbix) raddpo-AOJiepHTax c npii3MaTHHecKH ocJhi- 
toboh CTpyKTypofl. Bojibiue Toro, caMa 3Ta CTpyK- 
Typa b ashhom cjiynae odH3aHa cbohm B03HHKH0Be- 
HiieM oporoBHKOBaHHio, b npopecce KOTOporo nofl- 
KHJiOKpiiCTbi KJiHHomipoKceHa pacnaAaioTCH Ha 
OTAeJibHbie H30MeTpiiHHbie 3epHa, pacnojiararomiie- 
CH B IIHTepCTIIHHHX MOKAy BbITHHyTbIMH KpHCTaJIJia- 
mh njiariiOKJia3a. B nopoAax HHTpy3HH CHOBa 
noHBJineTCH cyjibi})HAHaH BKpanjieHHOCTb, 3aMeTHoe 
pa3BHTiie KOTOpofi HadjiioAaeTCH b raddpo n BepxHHx 
TaKCHTOBbix raddpo-AOJiepHTax, cjuiKCiipyH BTopofl 
(BepxHiift) MaKCHMyM cepbi b pa3pe3e HHTpy3HH. 
B raddpo OTMeneHbi npOHBJieHHH aTaKCiiTOBOii TeK- 
CTypbi, odiiJibHbix ra30Bbix BKJiioHeHHH b MiiHepa- 
jiax, npOHBJieHHH MaraeTHTa c OTOpOHKaMH cyjibcjni- 
AOB, T. e. npH3H3KH, KOTOpbie XapaKTepHbl AJIH 
hhhchhx TaKCHTOBbix* raddpo-AOJiepiiTOB, HO B no- 
CJieAHHX OHH npOHBJIHIOTCH B dOJIbUiefl CTeneHH. 
B HenocpeACTBeHHbix KOHTaKTax raddpo c noACTH- 
jiaroiHUMii raddpo-AOJiepHTaMii n nepeKpbiBaiomHMH 
da3ajibTaMii HadjiioAaeTCH npeBpaipeHiie sthx nopoA 
b nnpoKceHCOAepJKaui,He poroBHKH, c npoHBJieHHeM 
OTAeJIbHbIX peJIHKTOB HCXOAHOH nOpOAbl. TaKHM od- 
pa30M, aKTHBHoe TepMajibHoe n ra30B0e B03Aei"iCT- 
BHe TaKCHTOBbix raddpo-AOJiepiiTOB n raddpo Ha 
BMeiu,aioiu,ne hx nopoAbi HecoMHeHHO n othctjuibo 
ycTaHaBjniBaeTCH npn neTporpac^iinecKOM ii3yne- 
hhh HHTpy3iiii. B to *e BpeMH nojiynaeT od^HCHe- 
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HHe HaJIHHHenpH3H3K0BOpOrOBHKOBaHHa B nopo- 
Aax caMoft HHTpy3Hii. 3th cJiaKTbi i<aK 6yATO 6bi 
CBHAeTejibCTByioT b nojib3y npoHBJieHHH TaKCHTO- 
Bbix ra66po-flojiepHTOB KaK OTAejibHoii MaraaTHHec- 
koh cf)a3bi. OAHaKO caMa cJjopMa npoHBJieHHH 
TaKCHTOBbix ra66po-AOJiepHTOB c hbhhmh npii3Ha- 
K3MH 3aMeUJ,eHHH ApyrHX nOpOA HHTpy3HH C pa3- 
BHTHeM rpy6o3epHHCTbix nopoA ne HCKJiioHajia 
BepCHH O TOM, HTO 3AeCb npOHBJIJieTCH CBOeo6pa3- 
HblH MeTaC0M3T03, npHBOA5HH,HH K 06pa30BaHHIO 
opuniHajibHbix aHopTO3HTonoAo6Hbix nopoA 34 . 
nOCKOJIbKy Tie HCKJHOHaeTCH B03M0>KH0CTb OpOTO- 
BHKOBaHHH ncxoAHbix nopoA npH npocaHHBaHHH 
CHJIbHO HarpeTbIX MeTaCOMaTH3HpyiOIII.HX paCTBOpOB, 
oahoto 3Toro npH3HaKa ajih AOKa3aTejibCTBa Mar- 
MaTHHecKoii npHpoAbi TaKCHTOBbix ra66po-AOJie- 
pHTOB HBHO HeA0CT3T0HH0. TaKHMH AOKa3aTeJIbCTBa- 
mh, KaK HaM npeACTaBJiaeTCH, MoryT 6biTb: cocTaB 
KpynHbix KpHCTajuiOB KJiHHonupoKceHa, xapaKTep- 
HblX A-HH TaKCHTOBbix ra66po-AOJiepiiTOB, II OpHeH- 
TIipOBKa MaTMaTHHeCKHX TeKCTyp TaKCHTOBbix 
ra66po-AOjiepHTOB h ra66po. Mto KacaeTcn cocTaBa 
KJIHHOmipOKCeHa, TO OH OKa3aJICH niDKOHHTOM, 
oneHb 6jih3khm k tcm, KOTopbie omicaHbi 113 Apyrux 
TpannoBbix HHTpy3HH CnOHpcKoii njiaTcJiopMbi h 
CHHTaioTCH xapaKTepHbiMH npeACTaBHTejiHMH Mar- 
MaTHnecKHx MHHepajiOB TpannoB. OpueHTHpOBKa 
MarMaTHHecKiix TeKCTyp b TaKCHTOBbix ra66po-AO- 
jiepiiTax h ra66po npoHBJineTCH othctjuibo, Ha neM 
Mbi y?Ke ocTaHaBJiHBajiHCb Bbirne, h xoporno yBH- 
3bIBaeTCH C OpHeHTHpOBKOH MaTMaTHHeCKHX TeK¬ 
CTyp Apyrux nopoA HHTpy3HH, hto bhaho Ha 
CBOAHbix BapnamiOHHbix AnarpaMMax no mhothm 
pa3pe3aM nepe3 HHTpy3ino. JIhhhh TeneHUH HMeioT 
‘to >Ke HanpaBJieHHe, hto h b npeAeJiax Apyrux ahc|)- 
cJiepeHmiaTOB. TaKHM o6pa30M, TaKCHTOBbie ra6- 
6po-AOJiepHTbi h ra66po HMeioT o6iu,hh n ji a h 
OpiieHTHpOBKH nepBHHHbIX TeKCTyp T3K0H >Ke, KaK 
b Apyrux AHcjxJiepeHUHaTax HHTpy3iin. 3to, Bnpo- 
neM, He HCKJiioHaeT noHBJieHHH HHorAa JioKaJibHbix 
Co6CTBeHHbIX 0 C 06 eHH 0 CTeil OpHeHTHpOBKH nepBHH¬ 
HbIX TeKCTyp B CBH3H C yCJIOJKHeHHbIMH KOHTypaMH 
rpaHiiu, 3thx AncJicjiepeHUHaTOB, hto, HanpiiMep, 
mo>kho BHAeTb Ha cjoiir. 34, ajih pyAHHKa «CeBepHO- 
ro». II 3 Bcero CK33aHHoro Bbirne mh AeJiaeM bhboa, 
hto o6pa30Bajincb TaKCHTOBbie ra66po-AOjiepiiTbi h 
ra66po b caMbiii no3AHim 3aKjnoHHTejibHbni 3Tan, 
KorAa ocTajibHbie AHc^epeHUHaTbi HHTpy3Hii b oc- 
hobhom y>Ke C(|)opMHpoBajiHCb. Ftpi! 3tom nocTyna- 
TejibHoe AsiDKeHiie pacKajieHHofi HHTpy3Hii, xoth 
em,e 11 npoAOJUKajiocb b npentHeM HanpaBJieHim noA 
HanopOM HiDKejieKamero CTOJi6a jkhakoh MarMbi, 
HO B npHKOHTaKTOBbIX H3CTHX HHTpy3HH B pe3yjlb- 
TaTe 6ojiee 6bicTporo hx oxji3)kachhh HeMimyeMO 

34 AHaJiori«Hbie me nopoAbi c aiaKCHTOBoft TeKCTypoii 6bi- 
jih onucaHbi He^aBHO b nepnAOTirrax rioJinpHoro Ypajia 
B. <I>. MopKOBKiiHoft (1963), KOTopan CHHTaeT hx MeTacoMa- 
THT3MH. 


B03HHKJIH CHanajia 6peKHiipoBaHiie, a 3aTeM h pac- 
KOjibi, cy6napajuiejibHbie BepxHeMy h HiOKHeMy 
KOHTaKTaM 35 . Mbi nojiaraeM, hto MarMaTHnecKiie 
3MaHauHH H npe>KAe Bcero ra30Bbie CTpyn boah, 
BOAOpoAa, CO2 11 cepoBOAOpoAa H3 HiDKejiejKamero 
CTOji6a MarMbi b nepByio onepeAb ycTpeMJinioTCH 
BAOJib 3THX paCKOJIOB II B yCJIOBHHX BbICOKHX TeM- 
nepaTyp TOjibKO hto 3aKpiiCTajuiH30BaBmHxcH 
nopoA HHTpy3HH H npOTpeTblX nopoA 3K30K0HT3KTa 
Bbi3biBaioT njiaBJieHiie nopoA BAOJib paCKOJIOB. flo- 
CKOjibKy 3KcnepiiMeHTajibH0 A°Ka3aHO (Yoder, 
1955), hto AaBJieHiie napoB boah CABiiraeT 
3BTeKTHHeCKyiO TOHKy CHCTeMbI AHOnCHA — aHOp- 
THT C 42% aHOpTHTOBOTO KOMnOHeHTa (npH OTCyT- 
CTBHH BOAbl) AO 73% 3TOTO KOMnOHeHTa npH AaBJie- 
hhh boahhoto napa b 5000 amu, a TeMnepaTypa 
3BTeKTHHeCKOil TOHKH CHIOKaeTCH c 1274 ao 1095°, 
mojkho 0}KHAaTb He TOjibKO caMoro cJiaKTa Ha- 
najia njiaBJieHHH, ho h BbinjiaBJieHHH bbtckthkh, 
o6oraiu,eHHOH aHOpTHTOM, t. e. o6pa30BaHHH b 
3tom cjiynae JiefiKOKpaTOBbix nopoA, npnOjnoKaio- 
iluixch k aH0pT03HTaM 3G . IlocKOjibKy b nepByio one- 
peAb 6yAyT BbinJiaBJIHTbCH aHOpTHT II KJIHHOniipOK 
ceH, to ocTaTKH 3epeH ojiiiBHHa (npeTepneBiuero 
pacnaA hjih nepeKpHCTajiJiH3amno), He 6yAyT yna- 
CTBOBaTb b njiaBJieHHH nopoAbi h odpa3yioT pejiHKTO- 
BbieynacTKH HenpaBiuibHOH cjiopMbi, hto cocTaBJineT 
TaKyio xapaKTepHyio ocoOeHHOCTb TaKCHTOBbix 
ra66po-AOJiepiiTOB. B sto BpeMH npoiicxoAHT Hacbi- 
meHIie CTeKJIOBaTbIMH II ra30BbIMH BKJHOHeHHHMH 
KpHCTajuiOB ojiiiBHHa. OnucbiBaeMbiH npopecc, 
no-BHAHMOMy, cjieAyeT CHHTaTb MarMaTunecKHM 
3aMeiu,eHiieM MarMaTHHecKoii xe nopoAbi, npuneM 
HeoOxoAHMO ynecTb h acbiureHHOCTb JieTyHHMii 
KOMnoHeHTaMH MarMbi, HaxoAHureiiCH noA bhcokhm 
A aBJieHHeM ra30Bbix CTpyii, h BbicoKyio noABii*- 
HOCTb II npOHHpaeMOCTb BAOJib MeJIbHaHHIHX TpeiU,HH 
h KaniiJuinpoB KaK JieTynux KOMnoHeHTOB, TaK h 
caMoii MarMbi. 3Ta h acbimeHHOCTb MarMbi JieTyHHMii 
KOMnoHeHTaMH h npiiBOAHT no3>Ke k o6pa30BaHHio 
nerMaTOHAHbix rpy6o3epHHCTbix nopoA (TaKCHTO¬ 
Bbix ra66po-AOJiepiiTOB npn HajiiiHim pejiHKTOB 
TpyAHonjiaBKiix MHHepajiOB hcxoahhx nopoA h 
ra66po, KorAa TaKiix pejiHKTOB HeT hjih hx HeMHoro). 
KaK mojkho BHAeTb (Yoder, 1955), npn HanOojiee 

35 Ha npeABapuTeJibHoe b KaKoft-TO CTeneHii CpeKHH- 
poBanne nopofl, 3aMem,aeMbix TaKCiiTOBbiMH rafidpo-flOJiepn- 
T3mh, yKa3biBaeT ofiiwine cpe^H nocJieAHHX pejiHKTOB nepe- 
pafioTaHHbix HacTosminx kcchojiutob Hapspny c nceBAOKceHO- 
JHiTaMH, npe^cTaBJisiiomuMH He3aMemeHHbie ocTaTKii hcxoa- 
Hbix nopoA- noHBJieHHe b KOHTaKTax mnafinccaJibHbix HHTpy- 
3 nil cneu.H(l)imecKHx spynTHBHbix SpeKmiii AOCTaTOHHO xoporno 
mojkho BHAeTb b 3aKapnaTbe (3oAOTyxnH, 1960i). 

36 JlerKO 3aMeTiiTb H3MeHeHiie h aHaJion«Hbix npupoA- 
Hbix ycJioBHii paccMaipHBaeMbix chctcm nJiaBKOCTH. BHanaJie 
sto HcxoAHan 6a3aAbTOBa« MarMa c OTHOCiiTeJibHO HeCoAb- 
iiihm AaBAeHHeM BOAHHOro napa, onpeAe-raeMbiM C0Aep>Ka- 
HHeM boah b MarMe, b KOHiie — sto MarMa, HaxoAAmaaca 
nOA BbICOKHM AaBJieHHeM JI0KaJIH30BaHHbIX ra30BbIX CTpyii 
H BOAbl). 
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pacnpocTpaHeHHOM cooTHomeHim b hcxoahoh pac- 
njiaBJiHeMofi nopOAe, rpydo OTBeHaroipeM 30—50% 
KJiHHonupOKceHa h 50—70% aHopTHTa b cjiynae 
BbicoKoro AaBJiemm BOAHHoro napa (5000 anut) 
nepBbIM H3HHHaeT KpiICTaJIJIH30BaTbCH xjumomi- 
poKceH, KOTOpbifl h AaeT KpynHbie HAHOMOp(|)Hbie 
KpHCTajiJibi (npn cpaBHHTejibHO MarHe3najibH0M 
hx cocTaBe), hto HBJineTCH xapaxTepHoii nepToii 
H3CTII T3KCHT0BbIX raddpO-AOJiepiITOB (B03HHKaiO- 
mux 3a cneT nHKpiiTOBbix ra66po-AOJiepnTOB). 
npH MeHbLUHX cjia30BbIX COOTHOIHeHHHX KJIHHOnil- 
poi<ceHa h njiarnoxjia3a b hcxoahoh nopOAe nep- 
BblM H 3HHeT KpiICTaJIJIH30BaTbCH aHOpTHT, a KJIHHO- 
niipoKceH Oy^eT rHnHAHOMOp(J)H03epHHCTbiM, jih6o 
A a>xe KceHOMOp(J)HbiM. Taxue cooTHomeHim H3Beer- 
Hbi rjih raddpo h nacTH TaxciiTOBbix raddpo-AOJie- 
pHTOB. 

PacnojioxeHiie nopoA neraaTOHAHoro odjmxa 
BBepXy H BHH3y HHTpy3HH npiIBOAHT H k HHTepec- 
HblM reOXHMHMeCKHM OCOSeHHOCTHM; B HaCTHOCTH, 
b pa3pe3e HHTpy3HH napHAy c hhjkhhm MaxcHMy- 
mom C0Aep>xaHHH S, Cu, V, Ni, Co noHBJineTCH 
H BepXHHH M3KCHMyM, ocoOeHHO xoporno BbipaxeH- 
hhh ajih cepbi h MeAH (ycTHoe coodipeHiie T. B. He- 
CTepeHKo). no AaHHbiM T. B. HeerepeHKO, Taxoe 
pacnpeAejieHiie sthx 3JieMeHT0B c npoHBJieHHeM 
Hii>KHero h BepxHero MaxcHMyMOB xapamepHO He 
TOJibKO a-hh xoporno AHtJxJiepeHUHpOBaHHbix HHTpy- 
3HH THna HopiuibCKOH, ho ii ajih cjia6oAH(|)(})epeHii,H- 
poBaHHbix — Tuna naAyHCKoii njiacTOBOil Tpanno- 
Boii HHTpy3HH. 3 to, Kax h Apyme reojioriiHecxHe 
({jaKTbi, AaeT ocHOBaHiie npeAnojiaraTb, hto npoHB- 
jiemie KpynH03epHHCTbix (nerMaTOHAHbix) nopOA 
BHH3y H BBepXy HHTpy3HH He HBJIHeTCH cnemic})H- 
HeCKOii OCOSeHHOCTbK) HOpiIJIbCKHX HHTpy3HH, a 
npeACTaBJineT 3ax0H0MepHbiH momcht b MexaHH3Me 
o6pa30BaHHH h Apynix njiacroo6pa3Hbix Tpanno- 
BblX HHTpy3HH, TOJibKO npOHBJIHTbCH TaM OH MOJKeT 
cjiadee, BnjiOTb ao nojiHoro iiCHe3HOBeHiia. nocjie 
noHBJieHHH 5khakoh, odorameHHOH JieTyHHMH Mar- 
mh, JiOKajiH3yK)iH,eHC5i BAOJib BepxHero h HiuxHero 
KOHTaKTa, HHTpy3HH bch b pejiOM nojiynaeT Ha 
HexoTopoe BpeMH AaJibHeiimyio B03MO>KHOCTb 
ABiiraTbcn, npHneM 3aTBepAeBinee pacKajieHHoe 
HApo ABiiraeTCH b CMa3xe npiiKOHTaKTOBoro pac- 
njiaBa. 3to ABiDxemie h Bbi3biBaeT HaBeAemieMar- 
MaTHHecKiix TeKCTyp TeneHHH b B03HHKiueM pac- 
njiaBe h coBnaAeHiie odinero njiaHa sthx TexcTyp 
c TaKOBbiM paHee 3acTbiBmnx AHcjxJiepeHUHaTOB. 
C naAeHiieM TeMnepaTypbi nocTeneHHan xpiiCTaji- 
jiH3aunH OoraToro JieTyniiMH pacnjiaBa npiiBejia 
k ero OTBepAGBaHiiio h noHBJieHino xpynH03epHH- 
cthx (nerMaTOHAHoro Tima) nopoA, KOTOpbie h 
ccJiopMHpoBajiH «CBapH0ii ihob» Me?KAy TBepAbiMii 
nOpOAaMH HApa HHTpy3HH II 3K30KOHT3KTa. XUjIb- 
Heflmee nocTynaTejibHoe ABHixemie TBepAoro Tejia 
HHTpy3iiH pe3KO 3aMeAJinjiocb, b pe3yjibTaTe Hero 
BAOJib rpaHim AH^epeHHHaTOB c TaKHMH pa3JiHH- 


HblMH CB0HCTB3MH, IOK miKpiITOBblH, T3KCHT0BbIH, 
OJIHBHHOBblH ra66pO-AOJiepHTbI, B03HHKJIH nOJIO- 
rne Tpem,HHbi cpbrna, no KOTopbiM mjm n03AHiie 
paCTBOpbl, BbI3bIBaBmiie HHTeHCHBHyiO cepneHTHHii- 
3aUHIO, XJIOpiITH3amiIO, KaJIbHHTH3aHHIO H T. A- 

Bnojme noHHTHO, hto TaxciiTOBbie raddpo-AOJie- 
piITbl H radOpO MOryT B03HHKHyTb H HeCOMHeHHO 
B03HHK3JIH H 3a npeAeJiaMH Tejia HHTpy3HH BAOJib 
TpeipiiH (name nojionix, ho, bo3mo>kho, h KpyTbix) 
bo BMemaromux nopOAax 6a3ajibTOBoro Tima b He- 
nocpeACTBeHHoii 6 jih30Cth ot nporpeBaromeii hx 
HHT py3iiH ao AOCTaTOHHbix TeMnepaTyp. TorAa b 
cjiynae npoxojKAemiH CTpyii JieTynnx KOMnoHeHTOB, 
nocTynaioiu,HX H3 HHTpy3im nepe3 3 th Tpemimbi 
b KOHeHHbifi MarMaTHHecKHH 3Tan, nojiynajiocb' 
pacnjiaBJieHiie. B TaxoM HAeajibHOM cjiynae nojiy- 
HiiBmiiHCH pacnjiaB mot Tax>xeABnraTbCH, 3anojiHHH 
TpemiiHbi, yAaJiHBmnecH ot ochobhoh HHTpy3HH 
Aa>xe Ha 3HaHHTejibHbie paccTOHHim. TaxoBbi, B03- 
mo>kho, raddpo ropbi Kpyrjioii MepHoropcxoii 
HHTpy3HH, a Taioxe anocjni3bi raddpo h TaxciiTOBbix 
raddpo-AOJiepiiTOB, otxoahiphx ot HHTpy3iiii Ho- 
pnjibcx I, cyAH no npHMepaM, Ha KOTOpbie ccbiJiaeT- 
ch T. B. PoroBep (1959). BnojiHe noHHTHO, hto 
b cjiynae xpyT03ajierarom.ero Tejia HHTpy3im Ho- 
piIJIbCK II A0CT3T0HH0 HHTeHCHBHOe p33BHTIie 
TaxciiTOBbix raddpo-AOJiepiiTOB CBepxy h CHH3y 
npiIBOAHT B HeKOTOpbIX MeCTaX X CMblXaHHIO HX H 
HHTpy3HH B 3T0H H3CTH Ha BCK) MOIU,HOCTb npeACTaB- 
jieHa oahhmh TaxciiTOBbiMii raSdpo-AOJiepiiTaMii 
(PoroBep, 1959). MHoroHiicjieHHbie rpedHeBHAHbie 
«3aTexH» TaxciiTOBbix raddpo-AOJiepiiTOB b nopoAbi 
Apynix AiicJxJiepeHUHaTOB co CTopoHbi jie>xaHero h 
B iicHHero 6oxa abhkh npiIBOAHT x TOMy, hto b pa3- 
pe3ax no dypOBbiM CKBaiximaM MO>xeT HadjiroAaTb- 
ch necTpan Hepecnojiocima npeACTaBHTejieii Bcex 
Ai«JxJ)epeHH,HaTOB c TaxciiTOBbiMii raddpo-AOJiepii- 
TaMH. 

OTcyTCTBiie BepxHHX TaxcHTOBbix raddpo-AOJie- 
Phtob Ha nepHoropxe, xax h npiicyTCTBiie 3Aecb 
MOiHHoro cjioh xiicjibix AHa6a3-nerMaTHTOB h Bbime 
«cjioh» nidpiiAHbix nopoA, HeCOMHeHHO B3aiiMO- 
CBH33HbI. HeT COMHeHHH, HTO MOIH,HbIH «CJIOH» 

nerMaTOHAHofi rpaHiiTonoAodHOii nopoAbi 3Aecb 06- 
pa30Bajica 3a cneT accnMHJiHmm MarMOH (BepxHe¬ 
ro AH(jx()epeHHnaTa TpannoBoii HHTpy3iin) cpaBHii- 
TejibHO JierxonjiaBxoro xiicjioro MaTepiiajia (xBap- 
peBbix necnaHHKOB), hto npiiBejio x pacxiicjieHHK) 
pacnjiaBa, CHii>xeHHK) TeMnepaTypbi ero xpHCTajum- 
3amm. OTCioAa cjieAyeT, hto npn ycjiOBim 3acTbiBa- 
hhh Bcex ocTajibHbix An4 ) 4 )e P eHL1 - HaTOB nepHorop- 
CKOH HHTpy3HH BepXHHH HaildOJiee KHCJIblH «CJIOH» 
6bIJI erne HCHAKHM H BAOJib 3T0T0 CJIOH MOTJIH nOCTy- 
naTb MarMaTHHecxHe SMaHamm CHH3y H3 em,e 
ire 3acTbiBmei"i MarMaTHHecxoii kojiohhm, odycjiOB- 
jiiiBaH xpynH03epHHCT0CTb nopoA h nacTHHHO nepe- 
njiaBJieHiie Bbimejie>xain.HX necnaHHKOB. Mto xa- 
caeTCH «cjioh» hh>khhx TaxcHTOBbix raddpo-AOJie- 
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pHTOB 3T0H HHTpy3HH, TO OH 3AeCb npHCyTCTByeT, 
XOTH H p33BUT B MeHbUieH CTeneHH, HeM B ApyrHX 
HHTpy3HHX THna HopHJIbCK I (rOAJieBCKHH, 1959l). 
MbI CKJIOHHbl CBH3bIB3Tb dOJiee CKpOMHbie M3CIHTa- 
6bi npOHBJieHHa nn>KHero TaKCHTOBoro raddpo-AO- 
JiepHTa VepHOTOpKH C MOIHHblM npOHBJieHHeM CJIOH 
KHCJIbIX nerMaTOHflOB, KOTOpbie dbUIH «OTAyiHHHOH» 
AJIH OTAeJIHBIHHXCH CTpyH JieTyHHX, HTO, BbI3B3B 
yTeuKy ra30B, CHH3HJio odm.ee hx AaBJieHiie n pH 
OTKpbITHH TpeipHHb] BflOJIb HIOKHeTO K0HT3KT3 B 
no3AHeMarMaTHHecKHH 3Tan. TaKHM o6pa30M, 3ajie- 
raHHe HHTpy3HH b JierKO accHMHjmpyeMbix nopo- 
Aax, npHBOAHimix k pacKiicjieHino MarMbi b Bepx- 
HeM K0HT3KTe HHTpy3HH, nO-BHflHMOMy, He cnocod- 
CTByeT pa3BHTHK) TaKCHTOBbix raddpo-AOJiepHTOB. 
npHMepOM 3T0T0 nOJIOJKeHHH HBJIHeTCH H HHTpy3HH 

ropbi 3yd (roAJieBCKiin, 1959i). 3to coodpameHiie 
HHTepecHO dbuio 6bi npoBepHTb npn H3yTOHHH Taji- 
IiaXCKOTO MeCTOpOJKAeHHH, HHTpy3HBHaH 3aJie>Kb 
KOToporo nacTHHHO pacnojio>KeHa b TyHryccKHx 
ocaAKax (EropoB, CyxaHOBa, 1963). 

O PE3YAbTATAX 
HEKOTOPbIX 3KcriEPHMEHTOB 
no nAABAEHHKD 

nHKPHTOBbIX rABEPO-AOAEPMTOB 

B CBH3H C BbICKa33HHbIMH npeACTaBJieHHHMH 0 
npOHCXOJKAGHHH TaKCHTOBbIX raddpo-AOJiepiiTOB 
Kax npoAyKTe nepenjiaBJieHiia KOHTaKTOBbix h nn- 
KpHTOBbix raddpo-AOJiepiiTOB dbiJio HHTepecHO noribi- 
TaTbCH SKcnepiiMeHTajibHO nojiymiTb HeKOTOpbie 
XapaKTepHbie OCOdeHHOCTH, CBOHCTBeHHbie TaKCHTO- 
BbiM raddpo-AOJiepHTaM. 

SKcnepiiMeHTbi no narpeBaHino h njiaBJieHino 
TnnHHHoro CBemero miKpiiTOBoro raddpo-AOJiepHTa 
(cm. npHJiojK., Tadji. II, 2 ) npoBOAUJincb aBTOpOM 
b JladopaTopim SKcnepiiMeHTajibHoil MHHepajionni 
I IncTHTyTa reojiorHH h reocj)H3HKH CO AH CCCP. 
06pa3H.bi hcxoahoh nopoAbi, b AHaMeTpe He npeBbi- 
maioiHHe 1,5—2 cm, noMemajmcb b c()apc})opoBbie 
thtjih h noABeprajniCbHarpeBaHHK) b maxTHoii neun. 
TeMnepaTypa HarpeBa KOHTpojiHpoBajiacb Tep- 
Monapon. Kax<AbiH H30dpa3H0B BbiAepiKiiBajica npn 
npeAejibHoii TeMnepaType He MeHee 1,5 naca. Bbuia 
npoBeAeHa cepua onbiTOB npn cjieAyiomHx TeMne- 
paTypax: 1000, 1200, 1250, 1300, 1350°. KpoMe 
Toro, npn TeMnepaTypax 800 h 1250° odpa3Hbi Ha- 
rpeBajmcb b 3anaaHHbix aMnyjiax H3 KBappeBoro 
CTeKJia, H3 KOTOpbix npeABapirrejibHO dbiJi BbiTec- 
neH B03Ayx yrjieKHCJiOToft (ajih H3de>KaHHH ona- 
UHTH33UHH ojiHBHHa h nHpOKceHOB). BlojiyTOHHbie 
pe3yjibTaTbi AoeraTOHHO HHTepecHbi h Mbi npHBeAeM 
3Aecb KpaTKoe onucaHiie neTporpacJuiTOCKiix 
uijih4)Ob, H3r0T0BJieHHbix H3 odpa3HOB, noABepraB- 
rniixca HarpeBy. 

npn TeMnepaType 800° b nopoAe (uiji. 201-VII) 
OTMenaeTCH nodypeHiie njiarHOKJia3a, npiineM 


OKpacxa pacnojiaraeTca BAOJib cncTeMbi Tpem,HH n, 
no-BHAHMOMy, odycjiOBJieHa npOHHKHOBeHiieM Mejib- 
nanuinx tocthh okhcjiob >Kejie3a. Bypbin 6hotht 
ocTaeTCH 6e3 H3MeHeHHi"i. CyjibtJjHAbi Taione coxpa- 
IIHIOTCH, HO, no-BHAHMOMy, TOJIbKO HaCTHHHO, TaK 
Kax kojihtoctbo hx 3Aecb 33MeTH0 MeHbme, tom b 
hcxoahoh nopoAe. noaBJiaeTca 3HaHHTejibHoe 

KOJIHTOCTBO dypbIX 3HH30Tp0nHbIX npOAyKTOB 
(OKHCJIbl HJIH THApOOKHCJIbl? >Kejie3a). 

npn TeMnepaType 1000° (uiji. 201 A-II) b nopo¬ 
Ae noaBJiaeTca dojibiuoe kojihtoctbo apno-KpacHbix 
H dypbix OKHCJIOB (THApOOKHCJIOB?) >Kejie3a. KpH- 
CTaJIJIbl 0JIHBHH3 B 3HaHHTeJIbH0H CTeneHH OnaHHTH- 
3iipyioTca (noHBJiaioTca KafiMbi h Aa»e cnjioniHbie 
«nceBA0M0p4)03bi» MarHeTHTa no ojiHBHHy). BoKpyr 
onamiTOBbix KaeMOK h no Tpem,HHKaM b ojiHBiiHe 
Taioxe OTMenaioTCH dypbie okhcjih >Kejie3a. Cyjib- 
cjlHAOB nOHTH HeT, OCTaiOTCH TOJIbKO OTAeJIbHbie 
MejiKHe pejniKTbi. Bhotht b 3HaqiiTejibH0H CTeneHH 
coxpaHaeTca. Ot nepucjiepHHecKHx KaeMOK MarHe¬ 
THTa b rjiydb 3epen ojiHBHHa MoryT hath mhoto- 
HHCJieiiHbie nrjibi (iueTKH) MarHeTHTa. 

nocjie HarpeBaHiia hcxoahoh nopoAbi ao 1200° 
(uiji. 201 A-III) OTMeneHbi nepBbie npH3H3KH njiaB- 
jieHiia. Bonpyr KpiiCTajuiOB nupoKceHa noaBJiaioT- 
ca k an Mbi onamiTa, h oh dypeeT. MexcAy KaiiMOH 
onamiTa BOKpyr ojiHBHHa h nHpOKceHOB h coceAHH- 
mh c hhmh KpHCTajuiaMH njiarHOKJia3a pacnojiara- 
lOTca Kail Mbi njiarnoKJia30Boro CTeKJia (N^>N Ka- 
naACKoro 6ajib3aMa), hto mojkho BHAeTb b Tafiji. 
VII, 2. LUnpiiHa KaeMOK CTeKJia okojio 0,03—0,05 
mm. B nopoAe OTMeneHbi T3K>Ke pejibie Mincpo- 
yaacTKH 3ejieHOBaToro CTeKJia, t. e. njiarii0KJia3 
3Aecb pacnjiaBHjica nonTH Hapejio. BcTeKJienpu- 
cyTCTByioT MejibaaiiuiHe KpucTajuniTbi (0,001 — 
0,002 mm) pyAHoro MHHepajia, ocodeHHO odmibHbi 
OHH B K0HT3KTe CTeKJia C MarHeTHTOM OnamiTOBbIX 
KaeMOK BOKpyr TeMHOUBeTiibix MimepajiOB. Ojihbhh 
b nopoAe nonTH pejuiKOM onaHHTH3HpoBaH. B Kpn- 
CTajuiax nHpOKceHOB noaBJiaeTca HHTeHciiBHaa 
AiicnepcHH noracaHiia. 

npn TeMnepaType 1250° (uiji. 201 A-Y) njiarno- 
KJia3 neperuiaBJiaeTca b >KejiToe CTeKJio. KpHCTaji- 
jibi nHpOKceHOB b OTAeJibHbix yuacTKax HaHHHaiOT 
pacnaAaTbca h noaBJiaeTca MHKporpaHodjiacTOBaa 
CTpyKTypa. BejinaiiHa OTAeJibHbix 3epHbimeK nH- 
poi<ceHa b cpeAHeM 0,01—0,02 mm. B Apynix 
yaacTKax nupOKceHbi coxpaHaioTca de3 pacnaAa, 
ho OTMeaaioTca HHTeHCHBiibie onamiTOBbie KafiMbi h 
odm,ee nodypeHiie. npn toh JKe TeMnepaType, ho 
b 3anaaHH0H aMnyjie ncnbiTaH odp. 201-VIII. 
B HeM njiarH0KJia3a nouTH HeocTaeTca. IIiiTeHCHB- 
ho pacnaAaioTca KpiiCTajuibi nupoKceHOB. Othctjuibo 
3aMeTH0, hto pacnaA KpiiCTajuiOB HAeT no nayTHHe 
TpeuiiiH h no nepucJiepHH c odpa30BaHiieM b nocjieA- 
HeM cjiyuae BOKpyr mohojihthoh uacTii KpucTaji- 
jia KafiMbi c MHKporpaHodjiacTOBOH CTpyKTypoii 
(TadjI. X, /). 3epHbIIHKH HMeiOT H30MeTpHHHyiO 
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4>opMy h cpeAHiie pa3Mepbi 0,01 — 0,03 mm b A«a- 
MeTpe. Ojihbhh b nopoAe ire onaHiiTH3npoBaH. 
Koe-r^e b ero KpiiCTajuiax bhach pacnaA Ha 
«Kpynnbie» dJiOKH (0,1—0,8 mm b AnaMeTpe) c pa3- 
JIHHaiOmeflCa OpiieHTHpOBKOH OnTHHeCKOH HHAHKa- 
Tpucbi b coceAHiix 3epHax (rpaHyjiax). 

B JKejiTOM nJianiOKJia30BOM CTeKJie HMeioTCH mho- 
rOHHCJieHHbie aHH30TpOnHbie BbITHHyTbie KpHCTaJIJIH- 
Tbi c npHMbiM noracaHHeM. rtpn HarpeBaHim hcxoa- 
hoh nopoAbiAO 1300° (ihji.201 A-VI) b Heii noHBJin- 
lOTCHoSHJTbHbieoKpyrjibienojrocTH h OHa npnodpeTa- 
eT bha rnjiaKa. Ecjih ao stoh TeMnepaTypbi ocTpo- 
yrojibHbie c|)opMbi oOjiomkob coxpaHHJincb, to Tenepb 
odpa3eu«pacnjibuiCH». nojiyniuiocbnepHoe ny3bipn- 
CToecTeKJio c HepoBHon noBepxHOCTbro c BKJironeHH- 
eM MHoroHHCJieHHbix KpynHHOKTBepAoft4)a3bi. noA 
MHKpocKonoM bhaho, hto nopoAa npeACTaBJieHa 
b 3HaHHTejibHofi cTeneHH (70 — 75% ot admen Mac- 
Cbi) 3ejieHOBaTO-6ypbiM ctckjiom (N^>N KaHaACKoro 
■6aJTb3aMa) C MHOrOHHCJieHHbIMH BbITHHyTbIMH 3HII- 
30TponHbiMH KpiiCTajuniTaMii c npHMbiM noracaHH- 
eM. CpeAHHii pa3Mep hx 0,02 X (0,15 — 0,20) mm. 
noKa3aTejib npejiOMJieHHH KpiiCTajuniTOB 3Hanii- 
TejibHO npeBbimaeT TaKOBoii cTeKJia. PacnojiomeHiie 
KpHCTajuiHTOB SecnopaAOHHoe. B CTeKJie dojiee 
hjih MeHee paBHOMepHO pacnpeAejimoTCH iiAHOMop- 
4)Hbie 4)eHOKpHCTaJUTbI OJTHBHHa. CpeAHHii pa3Mep 
hx 0,15 — 0,8 mm. B dypoM CTeKJie Tanme hmciotch 
nHTHOodpa3Hbie(0,15 — 0,8 mm) h mmiKonoAodHbie 
ynacTKH MejiKiix 3epeH ojiHBHHa c MHKporpaHO- 
OjiacTOBofi CTpyKTypofl (Tadji. XI, 1,2). BejiHHHHa 
OTAeJibHbix 3epeH b cpeAHeM 0,01 — 0,03 mm. 3epHa 
H30MeTpHHHbie, OKpyrjibie, a TaioKe yrjiOBaTbie. 
KpynHbie HepacnaBimiecH KpiiCTajuibi ojiHBHHa, 
nO-BHAHMOMy, HaXOAHJIHCb B nJiaCTHHHOM COCTOH- 
hhh, Tan KaK Koe-rAe h aSjuoAaioTCH KpiiCTajuibi, 
H30THyTbie B BHAe Ayni HJIH KpiOKa, C MOHOJIHTHbIM 
noracaHHeM, ho yme pacnaBuiHecn Ha OTAeJibHbie 
«MaTpaueBHAHbie» Sjiokh. B pe3yjibTaTe AaJibHeft- 
rnero pacTHmeHiin thkhx KpiicTajuiOB, ohcbhaho, 
h o6pa3yioTCH miuiKOBHAHbie ynacTKH mcjikhx 
3epeH ojiHBHHa c MHKporpaHodjiacTOBoii cTpyKTy- 
poii. OAHa H3 TaKHx JKiuiOK imodpameHa Ha 
Tadji. XI, 2. AHajioniHHbie JKHJiKOBiiAHbie arpera™ 
rpaHyjinpoBaHHoro ojiHBHHa h adjnoAaioTCH h b TaK- 
ciiTOBbix raddpo-AOJiepirrax (Tadji. X,2). B Kpyn- 
HblX HAHOMOpcJlHblX KpHCTaJIJiaX OjiHBHHa HMeeTCH 
MejibnafimaH pyAHan cbinb. CnjioniHoro onaHHTa 
no ojiHBHHy 3Aecb yme HeT. IlHTepecHO, hto b Kpn- 
CTajuiax ojiHBHHa KpaeBbie nacTH h ynacTKH, npn- 
jierarourHe k nayume Tpem,HH, OHHmenbi ot pyAHon 
nbiJiii. MejiKHe 3epHa pacnaBiHiixcn KpiicTajuiOB 
OJIHBHH 3 T3K>Ke He HMeiOT pyAHOH Cbinil. C03AaeTCH 
BnenaTJieHiie, hto pacnjiaB «BbiTHriiBaji» nacTHUbi 
MarHeTHTa H3 ojihbhh a. OraHOBHTCH oneBHAHbiM, 
hto «nceBAOMopc|)03bi» onanHTa no ojiHBHHy h, 
no-BHAHMOMy, h no nnpoKceHaM He hbjihiotch npo- 
AyKTaMH nojiHoro 3aMeiu,eHiin ojiHBHHa MarHeTHTOM. 


Ojihbhh OTAaeT CBoe ®ejie30 b MarHeTHT, nacTimbi 
KOToporo «3acopHioT» ocTaBuniHCH dojiee MarHe3H- 
ajibHbifi ojihbhh, AeJiaioT ero Henpo3paHHbiM h C03- 
AaioT BHAHMOCTb nojiHbix nceBAOMopc|)03 MarHeTHTa 
no ojiHBHHy. Ecjih ojihbhh hcxoahoto miKpiiTOBoro 
ra66po-AOJiepiiTa HMeeT [2V = (+)88 — (—)88°] 
b cocTaBe 7 — 18% (JianjiiiTOBoro KOMnoHeHTa, to 
b ojiHBHHe nopoAbi, HarpeTOii ao 1300° [2V = 
= (+)88 — 85° ], b ero cocTaBe HMeeTcn 0 — 7% 
cJianjiiiTOBOH MOjieKyjibi (BiiHHejiJi, 1949). 

n P n TeMnepaType 1350° H3 hcxoahoh nopoAbi 
nojiynHJiocb nepHoe ctckjio c panoBHCTbiM ckojiom. 
B KOHTaKTiipyiomeH c THrjieM nacTH — mhotohhc- 
jieHHbie npyrjibie nojiocTH AHaMeTpoM 0,5—3 mm. 
Tojimiwa nopiiCTofi nacTH cnjiaBa He npeBbimaeT 
1—4 mm. U,eHTpajibHaH nacTb ny3bipeii non™ He 
HMeeT. noA MHKpocKonoM bhaho, hto odpa3eu npeA- 
CTaBJineT codon 6ypoBaTO-3ejieHoe ctckjio (N^>N 
KaHaACKoro 6ajib3aMa) c MHOrOHHCJieHHbIMH CKejieT- 
HblMH aHH30Tp0nHbIMH BblACJieHHHMH. CKeJieTHbie 
KpHCTaJIJIbl HHOTAa H anOMHHaiOT 4)OpMOH CHOKHH- 
kh. BejiHHHHa noAodHbix ccjjep unecKiix BbiAeJieHHH 
b cpeAHeM 0,1—0,2 mm. OTMeneHbi Taione decpBeT- 
Hbie aHH30TponHbie ynacTKH pacKpiiCTajuiH30BaH- 
iroro CTeKJia c xapaKTepHofi nayTHHOH Tpeiu,HH. 

PeHTreHOMeTpHnecKoe H3yHeHiie CTeKJia c 
KpiiCTajiJiHTaMH noKa3ajio, hto nocjieAHiie npeACTaB- 
jihiot codon KJiHHonupoKceH h ojihbhh (ho y»ce ire 
cJiopcTepiiT; b HeM coAep>KHTCH ao 20% (JianjiiiTO- 
boh MOjieKyjibi; EjniceeB, 1957). TaKHM odpa30M, 
H3 pacnjiaBa CHOBa BbiAeJineTcn ojihbhh, djiH3KHH 
no cocTaBy k ojiHBHHy hcxoahmx nHKpiiTOBbix rad- 
dpo-AOJiepHTOB. 

KaK MOJKHO BHACTb H3 H3JIO>KeHHOrO Bbime, 
SKcnepiiMeHTbi no njiaBJieHino nHKpiiTOBbix rad- 
dpo-AOJiepHTOB odbHCHHioT noHBJieHHe cnemuJiH- 
necKiix rpaHyjmpoBaHHbix cJiopM ojiHBHHa b Tai<- 
CHTOBbix raddpo-AOJiepiiTax. B oahhx cjiynanx 
3T0 H30MeTpiIHHbie yH3CTKH H3MeJIbHeHHOrO (rpa- 
HyjinpoBaHHoro) ojiHBHHa (Tadji. Ill, 1), b Apy- 
thx cjiynanx sto nojiocbi h JKHJiKOBHAHbie ynacTKH 
(Tadji. X, 2) h, HaKOHen, npocTO KpiiCTajuibi, 
pacnaBmiiecn Ha OTAeJibHbie nojmroHajibHbie «djio- 
KH» CO CBOeil OpiieHTHpOBKOH OnTHHeCKOH hhah- 
KaTpucbi npn coxpaHenHH odurefi cJiopMbi hcxoa- 
Horo KpiiCTajuia (Tadji. IX, 2). 

OdbHCHHIOTCH T3K>Ke MHOTOHHCJieHHbie CJiyHaH 
npucyTCTBHH b nopoAax MHKporpaHodjiacTOBofi 
CTpyKTypbl MOHOMHHepaJIbHbIX yH3CTK0B mipOK- 
ceHOB. PIoATBep>KAaeTCH npoHcxoxAeHHe hx b 
pe3yjibTaTe pacnaAa (rpaHyjinH.Hn) noiiKiuiOKpu- 
ctob nnpoKceHOB (Tadji. 1, 2; Tadji. VI, 2). CTaHO- 
bhtch noHHTHbiMH OTAeJibHbie cjiyHan npucyTCT- 
bhh KaeMOK MarHeTHTa BOKpyr ojiHBHHa h npoHBJie- 
hhh achaphtob MarHeTHTa BHyTpn 3epeH CBe>Kero 
ojiHBHHa (Tadji. XII, /). 

PIocKOjibKy pacnaA KpiicTajuiOB ojiHBHHa Had- 
jiiOAaeTCH npn TeMnepaTypax, npeBbimaiourux toh- 
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Ky iuiaBJieHHJi n.narH0KJia30B (a TaKJKe h nupoKce- 
HOB), TO 3TH MHHepajIbl KpiICTaJIJIH3yiOTCH H3 paC- 
njiaBa Me>KAy 3epH3MH ojiHBHHa, b tom Hiicjie Hac¬ 
THHHO rpaHyjlHpOBaHHOrO. 3tHM H OdbflCHHIOTCfl 
OTMeneHHbie cjiynau (Tadji. IV, 1 ) npOHUKHOBeHim 
kjihhobhahhx JieiiCT njiariiOKJia3a b pacnaBimiecji 
KpHCTaJIJIbl 0JIHBHH3 C pa3ABH>KeHHeM B CTOpOHbl 
nOJTHTOHaJlbHblX «djIOKOB» 3THX 3epeH. OTCyTCTBHe 
b TaKCHTOBbix raddpo-AOJiepiiTax MOHOMimepajib- 
Hbix nupoKceHOBbix yqacTKOB c rpaHodjiacTOBoii 
CTpyKTypofi yKa3biBaeT Ha nojiHoe pacnjiaBJiemie 
nHpOKceHOB h KpHCTajuiH3aumo hx 3aH0B0, ho yarn 
He b BHAe nofiKHJiOKpHCTOB, a b BH^e KpynHbix Tad- 
JIHTHaTblX H CTOJldnaTblX KpHCTaJTJIOB, HTO XOpOHIO 
OdbflCHfleTCH CABHTOM SBTeKTHHeCKOH TOHKH B CTO- 
poHy njiarnoKJia3a. Mojkho yTBep>KAaTb c nojiHbiM 
ocHOBaHiieM, hto npoHBJieHHe pacnaAa nofiKH- 
jiokphctob nHpOKceHOB b nopoAax HHTpy3HH odn- 
3aHO B03AGHCTBHHD Ha HHX CO CTOpOHbl 0dpa30BaB- 
iHiixcfl no3*e TaKCHTOBbix raddpo-AOJiepiiTOB. 
Odpa30BaHHe nOHKHJIOKpiICTOB OjiHBHHa B TaKCH¬ 
TOBbix raddpo-AOJiepHTax (Tadji. Ill, 2) odH3aHO, 
HaodopOT, codiipaTejibHOii nepeKpiiCTajiJiii3auHH 
paHee rpaHyjmpoBaHHbix 3epeH ojuiBima. 

KHCAblE rHEPHAHblE IlOPOflbl 
KAK COCTABHAH HACTb 
AHcptpEPEHqHPOBAHHbIX HHTPy3Hft 

3th nopoAbi no xiiMimecKOMy cocTaBy, KaK npa- 
BHJIO, He COnOCTaBJIHIOTCH C odbIHHbIMH KHCJIbIMH 113- 
Bep>KeHHbiMH nopoAaMH. Ha cxeMe CTpoeHHH ahcJj- 
(JiepeHHHpOBaHHbix HHTpy3HH HopujibCKoro paiio- 
Ha (cm. Tadji. 3) mojkho BiiAeTb, hto ropii30HTbi A h 
B npeACTaBJieHbi nidpHAHbiMH nopoAaMH, npuneM 
nopoAbi ropii30HTa B y>Ke cHJibHO ajibdiiTH3iipOBa- 
Hbi. XIaBHO dbuio 3aMeneHO, hto cocTaB h MacuiTa- 
dbi npoHBJieHHH rndpHAHbix nopoA hbho 3aBHCHT ot 
cocTaBa KpoBJin. Tax Handojibiuee pa3Bimie khc- 
jibie rHdpiiAHbie nopoAbi b HopiuibCKOM pafloHe 
HMeioT b HHTpy3HH ropbi HepHoii H ropbi 3yd, TAe 
KpOBJHO HHTpy3HH CJiaraiOT, COOTBeTCTBeHHO, ap- 
K030Bbie necHaHHKH h aprujuiHTbi nepMO-Kapdo- 
Ha h aprujuiHTbi cpeAHero AcsoHa. llo AaHHbiM 
M. H. roAJieBCKoro (1959i), «nopoAbi ropH30HTa B 
He33MeTH0 nepexoAHT b rndpHAHbie pa3HOCTH, ko- 
Topbie CHanajia HMeioT Anada30BbiH h AHopuTOBbiii 
cocTaB h 3aTeM cmchhiotch khcjimmh (jieHKOKpa- 
TOBblMIl) nOpOAaMH». 3 th rpaHHTOBHAHbie CBeTJIO- 
p030Bbie 0dpa30B3HHH B OCHOBHOM COCTOHT H3 ajlb- 
dHTa, opTOKJia3a, KBapua h MHKponerMaTHTa, co- 
CTaBJHHOiu,Hx A° 90% Bcefi nopoAbi, aMtJmdoji h 
xjiopiiT (neHHHH) cocTaBJUHOT — 10—13%. OrpyK- 
Typa nopoAbi npii3MaTHHecKH 3epHHCTan. XapaK- 
TepHan ocodeHHOCTb stoh nopoAbi — BeHHbi MHKpo¬ 
nerMaTHTa BOKpyr TadjiHTHaTbix KpHCTajuiOB njia- 
niOKJia3a. OTMenajiocb, hto HeKOTopbie MHHepajibi 
THdpHAHblX nopoA flBJIHIOTCfl BTOpiIHHblMH. Tan 


neHHHH 33MeCTHJI dllOTHT, MHKponerMaTHT H KBapu 
HacTHHHO 3aMem,aioT TadjiHTHaTbifi njianiOKJia3, 
dacTHT 3aMem,aeT dpoH3HT h t. A- I iHTeHCHBHaH 
accHMHJiHHHJi necnaHUKOB KpoBJiii 3aMeTHa Ha ro¬ 
pe MepHofl, rAe «noAnac hcbo3mo>kho npOBecTii 
rpaHimy Me>KAy poroBHKaMH h rHdpiiAHbiMH nopo- 
AaMH» ii rAe «nepeKpiiCTajuiH30BaHHbie apK03bi 
C0Aep>KaT pejiHKTbi necnamiKa HapHAy c ynacTKa- 
MH, CJIO>KeHHbIMII 0pT0KJia30M II UiaXMaTHblM ajlb- 
diiTOM». rndpHAHbie nopoAbi 3Aecb coAepxcaT 3Ha- 
HHTejibHoe KOjiHHecTBO ccfieHa ii anaTHTa. B mhk- 
poneraaTHTe OTMeneH xapaKTepHbiii iirojibHaTbiii 
KBapu. 

CoBceM Apyran KapTima HadjnoAaeTCH a^h hht- 
py3HH HopHJibCK I, rAe b KpOBJie 3ajieraioT 3 (Jd- 
t|)y3HBbi. 3Aecb rndpHAHbie nopoAbi odpa30Bajincb 
TOJibKO 3a cneT raddpo-AOJiepiiTOBoro ueMeiiTa b 
spynTiiBHOii dpeKHHH ocaAOHHbix nopoA, HMeromeH 
pacnpocTpaHeHHe Ha oahom 113 ynacTKOB KpoBJiii. 
MacuiTadbi npoaBJieHiiH sthx nopoA no cpaBHeHHio 
c ropaMii 3yd n VepHaii neconocTaBHMO Majibi, no 
cocTaBy ®e ohh aHajioriiHHbi. 

Ha npiiMepe HHTpy3HH HopHJibCK 1 mojkho CKa- 
3aTb, hto npii OTcyTCTBiiii acciiMHJiHiuiii Ha MecTe 
KHCJIbIX BMeiUaiOUI,HX nopoA KpOBeJIbHOII HaCTbK) 
HHTpy3HH AHtjxjiepeHUHauHJi npiiBOAHT k odpa30- 
BaHiiio nopoA Tima raddpo-AHopiiTa (hjih de30jm- 
BHHOBoro KBapueBoro raddpo-AOJiepiiTa), a He rpa- 
HiiTonoAodHbix nopoA, KaK b cjiynae acciiMHJinuHii 
KHCJioro MaTepnajia (ropa HepHan n ropa 3yd, 
ToAHeBCKiiH, 1959i: HepnoBa, 1961). 

B CBH3H C OHeBIIAHOH pojlbio aCCHMHJIHUHH B 
npoiicxo>KAeHHH KHCJibix riidpiiAHbix nopoA AH(|K|)e- 
peHUIipOBaHHblX HHTpy3HH HopujibCKoro pafloHa 
npeACTaBJiHioT HHTepec pe3yjibTaTbi H3yHeHH5i h 
A pyrux cjiynaeB nponBJieHim khcjihx riidpiiAHbix 
TpannoB Ha CndupcKoii njiaTc|)opMe. 3th odpa30- 
BaHim BCTpenaioTCH 3Aecb HCKJiioHHTejibHO peAKO. 
no Himmeii TyHrycKe H3BecTHbi npoHBJieHim rpa- 
HOtJnipOB b npeAejiax Ah3khtckoh HHTpy3im (Co^ 
dojieB, 1936; PeBepAaTTO, 1963); no noAKaMeHHoft 
TyHrycKe pnA riidpiiAHbix odpa30BaHHH onncaH 
A. n. JledeAeBbiM (1961), KOTopbifi AHopiiT-nerMa- 
thth ii rpaHOtJnipbi 3Aecb CHHTaeT MeTacoMaTH- 
HecKHMii. Bbum onucaHbi rHdpiiAHbie nopoAbi h H3 
Apyrux MecT, b nacTHOCTii, HaMH dbiJin uccjieAOBaHbi 
AiiopiiT-nerMaTHTbi c p. TopdiiaHiiH (3ojiOTyxim h 
O jieHHHKOB, 1963). 

rJiaBHbiMH nopoAoodpa3yiou;HMH MHHepajiaMH 
nocjieAHiix hbjihiotch njiarnoKJia3; KJiHHonupoK- 
ceH, 3ejieHan poroBan odMaHKa, 6hotht, opTO- 
KJia3, KBapu. AKueccopHbie MHHepajibi — anaTHT, 
UIipKOH, CtjieH H THT3HOMarHeTHT. K HaJIOJKeHHbIM 
Ha BbimenepenHCJieHHyio accounaumo rjiaBHbix 
MHHepajiOB cjieuyeT othccth CHHe-3ejieHyio n djieA- 
no-3ejieHyio poroBbie odMaHKii, h3Cthhho 6hotht, 
CKanojniT, HacTHHHO ccjieH, snHAOT, JiOTpiiT, npe- 
iiht, aHajibmiM, xjiopiiT, ueojniTbi. CTpyKTypa no- 
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poA rHnHAH0M0pc})H03epHHCTaH, nerMaTOHAHaa, 
Koe-rAe TaKCHTOBaa h nopcjiHpoBHAHaH. /JiiopHT- 
nerMaTHTbi no p. Top6HaHHH npeACTaBJinioT co6oh 
H ecKOJibico nojiornx ahh30bhahhx Teji (moiuhoctbio 
peAKO dojibine 3 m), pacnoAO>KeHHbix cpeAH MeTa- 
M0p(J)H30BaHHbIX 3eJieH0BaTbIX AHOnCHAOBbIX H AH- 
oncHA-6HOTHTOBbix nopoA h reHeTiinecKH CBa3bi- 
BaioTCH c HMeroiueiiCH b stom paiiOHe Tax Ha3biBae- 
Moii CpeAHerop6HamiHCKofi TpannoBoii HHTpy3H- 
efl. /^HopHT-nerMaTHTbi no ycAOBiiaM 3ajieraHHH 
3Aecb OTJinnaroTCH ot Tex, KOTopbie onucaHbi A. n. 
JleSeAeBbiM (1961) h HMeioT CTpyKTypbi, CBiiAeTeAb- 
CTByroin,He o 6 hx MarMaTHnecKOM nponcxO/KAemiH. 
riOCKOJIbKy HeT eAHHOH TOHKH 3peHiia na reHe3HC 
KHCJibix rufipHAHbix TpannoBbix nopoA (MarMaTH- 
necKiie ohh hah MeTacoMaTHHecKiie), ocTaHOBHMca 
Ha 3 tom Bonpoce HecKOAbKO noApoSHeii. 

,U,AH paCCMOTpeHHH neTpoxHMHnecKHx oco6eH- 
HOCTeft AHOpHT-nerMaTHTOB, KpOMe XHMHHeCKHX 
3H3AH30B rOpSnaHHHCKHX nopoA, MbI HCn0JIb30Ba- 
ah TaiOKe MHorne Apyrne aHajiH3bi rndpiiAHbix no- 
poA CnSupcKOH njiaT(J)opMbi, HMeromneca b AHTe- 
paType. 

Ha cboahoh AHarpaMMe A. H. 3aBapimKoro 
(3oAOTyxim h OjieiiHHKOB, 1963) OTpa>KeHbi pe3yAb- 
TaTbl XHMHHeCKHX aHaAH30B rOpdliaHHHCKHX AHO¬ 
pHT-nerMaTHTOB h BMeurarou;Hx hx TpannoB. Ha 
AHarpaMMe HMeeTca 3HaHHTejibHbiH pa36poc to- 
neK anajiH3HpyeMbix o6pa3U,OB. Han6oAbmaa nAOT- 
hoctb ToneK AHOpHT-nerMaTHTOB coBnaAaeT c Mec- 
TonoAOJKeHHeM ToneK rnSpHAHbix nopoA ropbi 
3y6, KOTopbiMH 3aKaHHHBaeTCH pa3pe3 stoh cao>k- 
HOAH4)4)epeHHHpOBaHHOH HHTpy3HH B HopiIAbCKOM 
pafiOHe (rOAAeBCK hh, 1959i). HacTb Toneic pac- 
npeAeAHAacb no HanpaBAeHHio k rpaHOc|)HpaM h 
rndpHAHbiM rpaHHT-nopcjnipaM (CoSoAeB, 1936; 
TecT, 1952; AHHKeeB, 1941; JIe6eAeB, 1961) h, 
T3khm o6pa30M, o6pa30BaAa cnAomnyio cepnio 
KHCAbix nopoA AO ynacTKa, 3aHHMaeMoro rpaHOtJai- 
paMH. Tperaii ynacTOK Ha AHarpaMMe o6pa3yioT 
ropdnaHHHCKHe Tpannbi H3 BMemaromefi tojhh,h. 
3Aecb ate HaniiHaeTca HopMaAbHaa cepua AHc^e- 
peHHHpoBaHHoro TpannoBoro naAyHCKoro CHAAa 
(BeAepHHKOBa, 1961). 3aMeTHM, hto tohkh kohTak- 
Tiipyiomero c AHopHT-nerMaTHTaMH ra66po-AOAe- 
pHTa c MHKponerMaTHTOM Bee em,e 6AH3i<a k TOHKe 
cpeAHero Tpanna. 

rufipHAHbie nopoAbi, onucaHHbie A. n. JIe6e- 
•AGBbiM (1961), TaK>Ke o6pa3yioT cepmo ot ynacTKa 
cpeAHero Tpanna (ra66po-AHopHT, aH. 1) ao rpa- 
HOcjiHpa BKAiOHHTeAbHO, ho A. n. JIe6eAeB em,e Aa- 
eT npoMejKyTOHHbiM nopoAaM Ha3BaHiie mohhohh- 
Ta. HacTb ropSuaHHHCKHx AHOpHT-nerMaTHTOB 
6AH3Ka k rpaHO^JHpaM. XapaKTepHbiMH npH3HaKa- 
MH AHOpHT-nerMaTHTOB HBAHeTCH OfioraureHHOCTb 
HX (JjeMHHeCKOH H3BeCTbK3, KaK npaBHAO, MaAaH HX 
MarHe3HaAbH0CTb h >KeAe3HCT0CTb. CoAep>KaHHe 
K 2 O h Na20 b cocTaBe AHOpHT-nerMaTHTOB npiiMep- 


HO paBHOe, B OTAHHHe OT TpaHOCjnipa H3 AHaKHT- 
CKoro MaccHBa, rAe npeoSaaAaeT khahh, h rnfipHA- 
Hbix nopoA cepHH ropbi 3y6, rAe npeoSaaAaeT HaT- 
pnii. 06oram,eHHOCTb HaTpueM h MarmieM pacTeT 
b CTopoHy pacn0A0>KeHHH Ha AHarpaMMe cpeAHero 
cocTaBa HopMaAbHbix TpannoB CHdupcKOH nAaT- 
(JiopMbi. CneKTpaAbHbie aHaAH3bi AHopiiT-nerMaTH- 
tob oSHapyjKHBaiOT Ba, Sr, V h paA ApyrHx 3Ae- 
MeHTOB, HexapaKTepHbix aah ofibiHHbix TpannoB. 
OTMenaeTCH noAHoe OTcyTCTBHe h h Ke a a , KoSaAb- 
Ta h xpoMa. 

PeAKOCTb npoHBAeHHH Ha CufinpcKOH nAaTc})op- 
Me KHCAbix rndpHAHbix TpannoB AaAa ocHOBaHiie 
B. B. JlaxoBiiny (1955) eiu,e pa3 noAnepKHyTb ot- 
AHHiie CHSupcKiix TpannoB ot a^piiKaHCKiix AOAe- 
piiTOB, KOTopbie aKTHBHO nepepafiaTbiBaioT 6 oko- 
Bbie nopoAbi. Il3BecTH0, OAHaKO, hto noKHCAeHiie 
AOAepiiTa b KOHTaKTe c necnaHHKaMH h TaM He 6ec- 
npeAeAbHO. OTMeneHbi CAynan nepepbma b npoMe- 
>KyTi<e 62—74% SiQs (Mountain, Frankel, 1958), 
nOCKOAbKy K0HTaMHHHp0B3HHbie AOAepHTbl 3AeCb 
He C0Aep>KaT Si02 CBbirne 62%. B TaKHx AOAepHTax 
npucyTCTByeT ao 15% MHKponerMaTHTa, poroBaa 
ofiMaHKa, xaopht, 3HAG3HH. MiiKponerMaTHT 3Aecb 
OTMeneH b BHAe nepiiCTbix npopacTaHHH KBapua h 
iu,eAOHHoro noAeBoro rnnaTa. 

TaKHM o6pa30M, Aa»ce b ycAOBiiax SAaronpiiHT- 
HOH AAH aCCHMHAHUHH 06CT3H0BKH npOHCXO>KAe- 
Hiie SoAbuiefl nacTH onHcaHHbix AHopHT-nerMaTH- 
TOB HeAb3H OdBACHUTb TOAbKO aCCHMHAHUHefl. 
OnbiT H3yneHHH rnSpHAHbix nopoA b HopiiAbCKOM 
panoHe noKa3bmaeT, hto aah btoto HyjKHa eui,e 
xopomaa AHc^xjiepeHHHauHa HHTpy3HH. TorAa Bepx- 
HHH A0CT3T0HH0 KHCAblH H 6oraTbIH AeTyHHMH 
KOMnoHeHTaMH AHc(xjiepeHU,HaT cMO»ceT, acciiMHAH- 
pya KHCAbie 6oKOBbie nopoAbi, AaTb rnSpHAHbie 
Tpannbi, 6AH3KHe no cocTaBy k AHopiiT-nerMaTH- 
TaM 11 rpaHOcjiHpaM. TaKHM o6pa30M, mh npnxoAHM 
k TeM >Ke BbiBOAaM, hto 11 A. M. T(aMHHOBa (1956) 
AAa 6a3aAbTOHAHoro KOMnaeKca nopoA UeHTpaAb- 
Horo TaiiMbipa, KOTopaa CHHTaeT, hto «acciiMHAa- 
miOHHbie npopeccbi npn o6pa30BaHHH 6a3aAbT0- 
HAHbix nopoA noAHHHeHbi npoueccy KpncTaAAii3a- 
UHOHHoii AH(Jx})epeHUHauHH, TaK KaK HMeHHO no- 
CAeAHHH npiIBOAHT K B03HHKH0BeHHIO 0CT3T0HH0r0 
pacnAaBa, cnocofiHoro k accHMHAapHH BMem,aio- 
miix nopoA»- A. M. T(aMHHOBa TaiOKe noAnepKHBa- 
eT, hto «0CTaT0HHbiii pacnAaB, OTBenaioiAHH cocTa- 
By AHada3-nerMaTHT0B, hbahctch KOHeHHbiM npo- 
AyKTOM npn KpiiCTaAAH3au,HOHHOH AHtjxJiepeHUHa- 
h,hh 6a3aAbT0B0ii MarMbi, 11 SoAbinero KOAiinecTBa 
KaKiix-AH6o 6oAee khcahx npoAyKTOB npn stom 
npopecce noAyHHTbca He MO?KeT». OHa, KaK 11 em,e 
paHee O. K). JleBHHCOH-JIeccimr (JleBHHCOH- 
JlecciiHr h AP-, 1932), ckaohh3 cniiTaTb, hto 113 
6a3aAbT0B0ii MarMbi 6e3 accHMHAauHH khcaoto 
MaTepnaAa mojkct b KpaiiHeM CAynae noAyHHTbca 
AHiiib KBapueBoe ra66po, ho He rpaHHT hah KBap- 
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ueBbift AnopiiT, Tai< KaK HaKonjieHiie KpeMHe3eMa b 
M arMe npoiicxoAHT jninib b nepBbie CTaAiw rpaBii- 
TamioHHon KpiicTajuiii3ami0HH0H ^,ii(|)4)epeHmia- 
mni, a 3aTeM no OKOHnamm OTAeJieHHH ojiiiBHHa 
KpeMHe3eM He HaKanjniBaeTCH, a pacxoAyeTCH. 

Mo>KHO, KOHeHHO, COrJiaCHTbCH C TeM, HTO B 
SojibinoM MacniTade npOHBJieHiin Handojiee khc- 
jihm flncJ)c[)epeHUHaTOM 6a3ajibTOBOH MarMbi de3 
ynacTiin accHMHjinmiH Kiicjioro MaTepiiajia dyAeT 
KBapueBoe raddpo, hto xoporno AeMOHCTpnpyeT 
pa3pe3 HHTpy3HH HopiuibCK I. Ho c yTBepjK^e- 
HiieM o tom, hto KpeMHe3eM k KOHuy nponecca He 
HaKanjniBaeTCH, corjiaciiTbcn Hejib3H, Tan KaK b 
TaKOM cjiynae He nojiyniuiocb dbi n KBapneBoro 
raddpo. KaK H3BecTHO, ^jih da3ajibTOBOi"i MarMbi 
TOHKa cocTaBa ocTaTOHHoro pacnjiaBa b nponecce 
KpiiCTajuiH3amiOHHOH fliitJxJiepeHmiauHH npiidjm- 
>KaeTCH no KOTeKTimecKOH jihhiiii k SBTeKTiiHecKon 
TOHKe, rXe b ciiCTeMe (Mg, Fe) O — CaO — AI2O3— 
SiC>2 b onpeAejieHHbifl momcht k KJiiiHomipoKceHy, 
poMdimecKOMy mipoKceHy 11 njiarnoKjia3y AodaB- 
jineTCH eme OAHa cj)a3a — KBapn (cm. cjjiir. 38). 
Bee AeJio b tom, hto no nyTii k stoh TOHKe pacnjiaB 
HeMiiHyeMO KOjniHecTBeHHO odeAHHeTCH TeMHOUBeT- 
HblMII KOMnOHeHTaMH, KOJIHHeCTBO Si 02 B OCTaTOH- 
hom pacnjiaBe OTHOCiiTejibHO B03pacTaeT, noneMy 
11 npoiicxofliiT Bbi^ejieHiie 113 Hero Haiidojiee khc- 
jioro ii3 Bcex njiarnoKJia3a, a TaiQKe KBapna. BpnA 
jin mojkho OTpimaTb, hto b MiiKpoMaciiiTadax npo- 
necc KpiiCTajuiii3ami0HH0H ^iicjKjiepeHmiaLuiii mo- 
>KeT npiiBecTii k odpa30BaHino rpaHO^iipa (oTAeJib- 
Hbie 5KHJIKII, IUJIIipbl II T. A- ) H de3 33MeTH0H accii- 
mhjihuhh Kiicjioro MaTepiiajia. B nojib3y stoto, 
KpOMe peajibHoro npoHBJieHiin 3 thx >kiijioi< b 
Tpannax CiidiipCKon njiaTcjiopMbi (CodojieB, 1936, 
1962), roBopiiT 11 to, hto kiicjibih CTeKjiOBaTbifi Me- 
30CTa3IIC flByniipOKCeHOBbIX aH^e3HTOB, B HaCTHO- 
ctii 3aKapnaTCKiix (3ojiOTyxiiH, 1960i), npii AaJib- 
Hefimeii pacKpncTajiJiii3amiii AaeT KBapn-Kajnnn- 
naTOBbifi arperaT, k KOTopoMy b rimadiiccajibHbix 
nopoAax npiicoe^iiHHeTCH 11 poroBan odMaHKa. 
npii 3 tom Bonpoc y>Ke ymipaeTCH He TOjibKO b i<o- 
JIIIHeCTBO KpeMHeKIICJIOTbl, HO II B KOJIHHeCTBO me- 
jiOHefl, KOTopbix b iicxoahoh da3ajibTOBOi"i MarMe 
AJin 3Toro hbho Majio. HapacTaHiie hx b nponecce 
KpiiCTajuiii3ami0HH0H fliic(icjiepeHmiamin HMeeT Mec- 
to, ho k MOMeHTy odpa30BaHHH KBapneBoro radd- 
po OHO He HaCTOJIbKO BeJIHKO, HTOdbl KaHeCTBeHHO 
ii3MeHiiTb napareHe3iic. -KoHneHTpamia mejiOHen 
hbho yBejiiiHHBaeTCH b caMOM KOHue MarMarane- 
CKoro nponecca, Kor^a no cymecTBy bch nopo^a 
y>Ke 3aKpiiCTajuiH30Bajiacb. IlMeHHO Tor^a 113 oc- 
TaBiniixcH He3HaHiiTejibHbix nopn,HH pacnjiaBa, 
odorameHHbix JieTyniiMii KOMnOHeHTaMH, mojkct 
B 03HHKHyTb HOBbift MarMaTHHecKHH napareHe3iic 
pOrOBOH odMaHKH, dllOTHTa, meJIOHHblX nOJieBbIX 
rnnaTOB 11 KBapna. B 3aBiiciiMOCTii ot CTenemi i<oh- 
ueHTpamni mejiOHen b stom pacnjiaBe (ypoBHH no- 


TeHmiajiOB mejiOHefl) 11 MoryT B03HHKHyTb nuiupbi 
cydmejiOHHbix nopoA (Kopjkhhckhh, 1946) bo BMe- 
maioiniix poAOHanajibHbix da3ajibTOBbix nopo^ax, 
de^Hbix mejionaMii. 

no^odHan xe pojib inejioneH, ho y>Ke b dojib- 
iiiiix MacniTadax npoHBJineTCH npii odpa30BaHim 
riidpii^Hbix nopoA b nponecce acciiMHjiHmiH Kiic¬ 
jioro oca^OHHoro MaTepiiajia (odoraineHHoro mejio- 
HaMii) pacnjiaBOM, npiidjnnKaioiniiMCH no cocTaBy k 
KB apneBOMy raddpo. 

B 3tom OTHOineHiiii npiiMep ropdiianiiHCKiix aho- 
piiT-nerMaTHTOB BecbMa noyniiTejieH. Bjih30ctb co- 
CTaBa pejniKTOBbix MiiHepajiOB stiix nopoA (njia- 
rnoKJia3a, KjniHonnpoi<ceHa) 11 stiix >ne Mimepa- 
jiob H3 OKpy*aioinnx HopMajibHbix TpannoB hbho 
H e cjiynaftHa. BHeApHBinnncH khcjihh pacnjiaB nc- 
KJIIOHHTeJIbHO 3KTHBHO KaJIHUinaTH3IIpOBaJI II BMe- 
inaioiniie poroBHKii (odpa30BaHiie nopc^npodjia- 
ctob KajiiiuinaTa), 11 MaTepiiaji KceHOjniTOB, 11 do- 
KOBbie Tpannbi 37 , n, HaKOHen, nepBHHHbie Mimepa- 
jibi 3Toro Kiicjioro ^iKjxJiepeHniiaTa. ,H,n4)4)epeHnna- 
miH TpannoBoro pacnjiaBa b ashhom cjiynae uuia b 
rjiydiiHHOM onare c nocjie^yioiniiM BHeApeHiieM He- 
dojibunix odneMOB Kiicjioro, yn<e nacTiiHHO i<oht 3- 
MiiHiipoBaHHoro doKOBbiMii nopo^aMii pacnjiaBa. 
Ha MecTe BHe^pemiH acciiMiuinmiH npo^ojinojiacb, 
cyAH no onjiaBJieHHbiM OHepTamiHM KceHOjniTOB 
(HenepepadoTaHHbie ocTaTKii doKOBbix nopoA). 
B pe3yjibTaTe stoto b ycjiOBiinx HapacTamiH co- 
AepnoHiiH KpeMHeKHCJiOTbi 11 noTeHmiajiOB inejio- 
Hefl nepBHHHbie Mimepajibi, y*e BbiAeJiiiBinnecH 
H3 pacnjiaBa, npiinuni b peaKmiOHHbie OTHomeHiin 
c HOBbiM cocTaBOM pacnjiaBa. B stiix ycjiOBiinx y?Ke 
ycToiiHHB HOBbiH napareHe3iic MiiHepajiOB. B aho- 
piiT-nerMaTiiTax HadjnoAaeTCH 3aMenj,eHiie KJiiiHOr 
nupoKceHa poroBon odMaHKon, njiarnoi<Jia3a — 
CHanajia opTOi<Jia30M, 3aTeM MiiKponerMaTHTOM h 
npocTO KBapneM. nocjieAOBaTejibHOCTb KpiiCTaji- 
Jiii3amiii rjiaBHbix MiiHepajiOB 11 xoa KpiiCTajuiim- 
miii AiiopiiT-nerMaTiiTOB mojkho Bbipa3iiTb napare- 
HeTiinecKOH AnarpaMMon, CBH3biBaioineH xiimii- 
HecKiin 11 MiiHepajioriiHecKiiH cocTaBbi (3ojiOTy- 
xiih ii OjieiiHiiKOB, 1963), noAodHO TOMy, Kai< sto 
A ejiaji B. A. )Kapm<OB (1959) a^ik khcjimx 113 - 
Bep>KeHHbix nopoA Ka3axcTaHa. PacnjiaB iiMeji 
TaKyio BbicoKyio mejiOHHOCTb, npii KOTopofi c op- 
T0i<Jia30M 3Aecb dbuia yn<e ycTonniiBa poroBan od¬ 
MaHKa 11 njiarnoKJia3, iiMeromiin ao 30% aHOpTii- 
toboh MOJieKyjibi. LLIejiOHHOCTb AHOpiiT-nerMaTH- 
tob cooTBeTCTByeT nojno II H3BecTHon AnarpaMMbi 
ZI. C. KopjKiiHCKoro (1946), nocTpoeHHofi a^ih na- 
pareHe3iicoB rpaHiiTOiiAOB b 3aBiiciiMOCTii ot xii- 
MiinecKiix noTeHmiajiOB Kajnin 11 HaTpiiH. OAHaico 
OHa y>Ke djni3i<a k inejiOHHOCTii AnarpaMMbi A-fia 
nOJIH III (KopjKIIHCKHH, 1946), TaK KaK nOJIH OpTO- 

37 Bo3MOJKHOCTb HaCTIWHOH nepepafiOTKII HopMajibHbix 
ra66po-AOJiepnTOB b nopo^w 6jin3Kiie HHopuT-nerMaTHTaM, 
He BbI3bIBaeT COMHeHHH. 
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KJia3a ii KJiiiHomipoKceHa non™ coMKHyjiiiCb. 
nOCJie^HIIM, nO-BHflHMOMy, II odbHCHHeTCH cJiaKT 
^OBOjibHO qacToro npiicyTCTBHH pejiiiKTOB kjiiiho- 
mipoKceHa b aiiopHT-nerMaTirrax. II3 anarpaMMbi 
(3ojiOTyxiiH 11 OjieftHiiKOB, 1963) cjieayeT Taione, 
hto nocjieAOBaTejibHOCTb KpiiCTajiJiii3amm 3aecb 
HopMajibHan, cooTBeTCTByroman pnay BoyaHa 
(KJiiiHoniipoKceH — poroBan ofiMaHKa — 6iiotht). 
Ha 3toh me ^iiarpaMMe npiiBoniiTCH pan ToneK 
(juiTepaTypHbie aaHHbie) no riiSpimHbiM noponaM, 
b tom Hiicjie 11 flra HopiiJibCKoro panoHa, cpaB- 
HeHim 11 npiiBJieqeHiiH hobhx onopHbix Tonex b 
nocTpoeHiiii naHHoii anarpaMMbi. nocjienoBaTejib- 
HOCTb KpiiCTajiJiii3amiii MimepajiOB niiopiiT-ner- 
MaTiiTOB, b tom Hiicjie nocTMarMaTimecKiix, mh 
paccMOTpejni paHee (3ojiOTyxiiH 11 OneiiHHKOB, 
1963). rlpiiBoniiMaH TaM cxeMa nocjieaoBaTejibHO- 
ctii KpncTajiJiii3amni MiiHepajiOB, no-BiiniiMOMy, 
erne 6yneT aeTajnmiipoBaTbCH 11 yTOHHHTbcn, hooc- 
HOBHOH BbIBOn, OqeBIIAHO, COXpaHIITCH. MbI IIMeeM 
B Bliny BbIBOa, qTO SlIOTHT, OpTOKJia3 II KBapU, Ha- 
qiiHan KpiiCTajiJiii30BaTbCH b MarMaTimecKiix ycjio- 
BIIHX, npOnOJDKaiOT CBOIO KpHCTaJIJIII3amiIO II B 
nocTMarMaTimecKyio CTanmo, hbjihhcb b nocjiea- 
HeM cjiynae yme MeTacoMaTiiHecKiiMii npoayKTa- 
mii. 3tiim, no-BiianMOMy, n ofibucHneTCH pacnpo- 
CTpaHeHHoe MHemie o MeTacoMaTHHecKoil npnpo- 
Ae Kiicjibix mSpiinHbix nopon. 

MECTO CyAbtPHAHOrO OPy^EHEHUfl 

B OBUJEM nP04ECCE CTAHOBAEHHH 
HHTPy3HH 

Kai< ii3BecTHO, y3Ji0B0i"i npofijieMon b Bonpoce 
npoiicxomneHHH rpynnbi m,ii4 ) 4 )e p e Hn,iip OB a H Hb) i x 
iiHTpy3iiii HopiiJibCKoro panoHa HBJiHeTCH npiicyT- 
CTBiie b hiix SoraToro cyjibcjmaHoro opyneHeHim. 
nocjie neTajibHoro reojiorimecKoro imyHeHHH iiht- 
py3im HopiuibCK I B. K. KoTyjibCKiiii (1946, 
1947 i, 2, 1948, 1949) ofibHCHHeT reHe3iic cyjibc})na- 
hoto opyneHeHim jniKBamieii iicxonHon MarMbi Ha 
cyjibcJiiinHyio h ciiJiiiKaTHyio mnaKOCTb. yniiTbiBaii 
HMeromiiecH SKcnepiiMeHTajibHbie pa6oTbi b stom 
HanpaBJieHiiii (OjibinaHCKiifl, 1951), nocjieayromne 
iiccjienoBaTejiH MecTopomnemiH (roa-neBCKHH, 
1959; 3ohtob, 1959; PoroBep, 1959 11 ap.) caejiajm 
OTneJibHbie yTOHHeHHH c pejibio MaKCiiMajibHoro 
npiiBeneHiifl b cooTBeTCTBiie JiiiKBamiOHHOH rimo- 
TG3bI C HaSjIIOnaiOimiMIICH CJiaKTaMII. B COOTBeTCT- 
b 1111 c 3THMH npencTaBJieHHHMii eme b rjiydiiHHOM 
MarMaTiinecKOM onare HamiHaeTCH aSiiccajibHan 
jiiiKBamiH b npopecce npOTOKpiiCTajunmamiii 
CHJiiiKaTOB 11 no Mepe acciiMiummiii ocanoHHbix no- 
poa iicxonHon 6a3ajibTOBOi“i MarMofi c yjibTpaoc- 
HOBHbiM yKJiOHOM. MarMa npn BHenpeHiiii b KaMe- 
py iiHTpy3im Hecjia c codon OTJiiiKBiipoBaBmne 
KpynHbie «niJinpbi» miiamix cyjibcJmaoB. npopecc 
jiiiKBamiii nponojimajica 11 b nmadiiccajibHbix yc- 


jiobiihx, Korna b pe3yjibTaTe rpaBiiTamm cyjibcjmn- 
Hbie Kanjni ocamaajmcb Ha ano MarMaTiiHecKon 
KaMepbi 11 , ocTaBaacb miinKHMii npoaojimirrejibHoe 
BpeMH, KpiICTaJIJIH30BaJIHCb JIIIIHb nOCJie 3aTBep- 
neHHH Been ciiJiHKaTHOii qacTii noponbi c o6pa30- 
BaHiieM BKpanjieHHbix cyjibcJiiinHbix pyn 38 . B. K. 
KoTyjibCKiiii nojiaraji, hto cyjibcjmnHbie jkiijih 
npencTaBJiHioT codon npoHBJieHiie oco6ofi iiHTpy- 
3IIBH0H cydc})a3bl. 

BnocjiencTBiiii M. H. ronJieBCKiin (1959i) 

CHHT3JI Sojiee BepOHTHbIM HeCKOJIbKO IIHOe ofibHC- 
HeHiie o6pa30BaHHH cyjibc})iinHbix jkiiji: «npn cjiop- 
MIipOBaHIIII HopIIJIbCKOH fipaXIICIIHKJIIIHaJIII IIMe- 
jio MecTO BbiJKiiMaHiie eme He 3acTbiBmnx nopmin 
pyAHOii MarMbi b npiinoHHyio nacTb HHTpy3iiH. B 
pe3yjibTaTe pacKpncTajuiii3amin BbimaTbix nop- 
miH o6pa30Bajiacb npiiKOHTaKTOBan BKpanjieH- 
HOCTb bo BMemaiomiix noponax 11 cyjibcJmnHbie mii- 
Jlbl. nOCJienHIie B03HIIKJIH OTHaCTII 3a CHeT Bbima- 
Tbix mjmpoB, hto nonTBepmnaeTCH hx cocTaBOM ii 
pacnojiomeHiieM b panoHax npomfioB ana HHTpy- 
3 hh. PacnjiaB 6biJi HHbemipoBaH b TpemiiHbi cxa- 
JlblBaHIIH II OTpbIBa II B KOHTaKTOBbie mBbl Memay 
nopoaaMii». PacnpeaejieHiie MeTajuiOB Memay 
CiiJiHKaTHOii II CyjIbC})IiaHOH >KIiaKOCTHMII 3aBIICe- 
jio ot hx xiiMimecKoro cpoacTBa k cepe, no npea- 
CTaBJieHiiHM M. H. roaJieBCKoro (1959i), «Kpn- 
CTajunmamiH cyjibcJmaHOH MarMbi coBepmaeTCH b 
aBa 3Tana — CHanajia naeT BbiaeJieHiie MiiHepajiOB 
H3 pacnjiaBa, a b KOHeHHyio CTaamo — 113 KOHaeH- 
cupoBaHHoro pacTBopa MHorocepHiiCTbix meJiOHeii 
min me ii3 BoaHoro pa36aBJieHHoro pacTBopa (b 3a- 
biiciimocth ot pona coaepmamuxcH b pyaHofi Mar- 
Me JieTyniix). nepexoa ot pacnjiaBa k KOHaeHCii- 
poBaHHOMy pacTBopy nocTeneHHbifi, a k BoaHOMy 
pacTBopy — nepe3 peTporpaaHoe KimeHiie, c pe3- 
khm H3MeHeHiieM cocTaBa... B xoae KpncTajuni3a- 
miOHHOii aii^epeHmiamiii cyjibcJmaHOH MarMbi 
npoiicxoaiiT odorameHiie Meabio, Hapnay c hum — 
HaKanjiiiBaHiie njianiHOBbix MeTajuiOB n 30ji0Ta...» 

HeckojibKO imane npeacTaBJineT cJiopMiipoBa- 
Hiie cyjibcJmaHoro opyaeHeHim T. B. PoroBep 
(1959). Oh CHiiTaeT, hto Bee JiiiKBamiOHHoe 
BKpanjieHHoe opyaeHeHiie CBH3aHO c miKpiiTOBbi- 
mh ii TaKCHTOBbiMii ra66po-aojiepiiTaMii (t. e. 
aByMH (J)a3aMii), hto ii onpeaeJineT «nojiHoe coBna- 
aeHiie KOHTypa pyaHoro Tejia c KOHTypoM, oxBa- 
TblBaromilM nilKpiITOBbie, TaKCHTOBbie II K0HT3KT0- 
Bbie» ra66po-aojiepiiTbi. KpOMe toto, T. B. Poro¬ 
Bep nojiaraeT, hto noBbimeHHbie coaepmaHiin Me- 
TajiJiOB b BbimeynoMHHyTbix jniKBamiOHHbix pyaax 
B03HHKJIH b pe3yjibTaTe acciiMiummin paHee 06- 
pa30BaBmerocH MecTopomaeHiiH niapoTepMajibHbix 


38 CyjibcpiAHbie pyflbi npeACTaBJieHbi, no M. H. ToflJieB- 
CKOMy, «JIHKBaUHOHHOl"l BKpanJleHHOCTblO, HHteKU.HOHHOH 
BKpanJleHHOCTblO H }KHJiaMII». OcHOBHbie KOMnOHeHTbl HX — 
Fe, Cu, Ni, Co, Au, Ag, S, Se, Te h nJianiHOBbie MeTajuibi. 
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Our. 37. TpaiJiHKH pacnpeAeJieHHH HHKeJiH h MeAH no pa3pe3y opyueHeJibix nopoA (no PoroBepy, 1959) 

Ha ceBepe HHTpy3im HopuJibCK 1 

roo — ojiHBHHOBO-CnoTHTOBbie raGGpo-flOJiepHTbi (r-,n;); rti — miKpHTOBbie r-R\ rm — TaKCHTOBbie r-A‘> /Vc — koh- 
TaKTOBbie r-p,', 1 — KpiiBan co,j;ep>KaHiifi we^n; 2 — KpuBan co^epjKaHHH HiiKejia 


cyjib(j)HAHbix pyA, oct3tkh KOToporo h npe^CTaBjie- 
Hbl SoraTbIMH K0HT3KT0BbIMH pyflaMH. 

Ha coBepmeHHO Apyrnx no3nu,HHX ctoht 3. H. 
EjiHceeB (1959). He OTpiman reHeTHHecKoii cbh- 
3H cyjibcjwAHoro opyAeHeHHn c HHTpy3HHMH ra66po- 
AOJiepnTa, oh CHHTaeT, hto opyAeHeHiie HBjmeTCH 
He JiHKBamiOHHbiM, a 6ojiee no3AHHM — rnApo- 
TepMajibHbiM. CyjibcjjHflbi, no 3. H. EjinceeBy, bh- 
^ejiHioTCH b npopecce OTAeJieHiin rnApoTepM ot po- 
AOHanajibHon MarMbi h oca>KAaioTCH 3Aecb n<e Ha 
MecTe. Ha ocHOBamni cpaBHHTejibHoro paccMOTpe- 
HII5I CyjIb(j)HAOHOCHbIX HHTpy3HH MOHHH, HeHeH- 
ni h HopnjibCKa 3. H. EjmceeB (1959) npHBOAHT 
HHTepecHbie (JjaKTbi. npe>KAe Bcero otmcthm, hto no 
HaJIHHHIO B HHJKHHX H3CT5IX pa3pe3a HHTpy3HH 
ropn30HTa 6e30JiHBHHOBbix-nojieBomnaTOBbix no- 
poA (TaKCHTOBbix ra66po- n HopiiT-AOJiepiiTOB) 
«HOpHJIbCKHe HHTpy3HH HMeiOT CXOACTBO C MOHHe- 
rOpCKHM nJiyTOHOM OCHOBHbIX H yjIbTpaOCHOBHbIX 
ropHbix nopoA». «B o6onx paiioHax, — nnmeT 
3. H. EjinceeB,—Bbirne KOHTaKTOBbix nopoA pacno- 
jiararoTCH nojieBomnaTOBbie nopoAbi n TOjibKO Bbirne 
HHX OJIHBHHCOJI,ep}Kanj,He» H npHXOflHT K BbIBOfly, 
hto «reHe3iic npiiAOHHon 30Hbi nojieBomnaTOBbix 
nopoA HopnjibCKHX HHTpy3HH aHajioniHeH reHe3H- 
cy nojieBomnaTOBbix nopoA npiiAOHHon 30 hh Moh- 
neropcKoro njiyTOHa» (EjinceeB, 1959). ,H,ajiee un- 
TiipyeMbin aBTop OTMenaeT, hto iiMeeTcn aHajioniH 
h b npnyponeHHOCTH cyjibcjiHAHoro BKpanjieHHoro 
opyfleHeHHn k nojieBomnaTOBbiM nopo^aM n pac- 
nojio>KeHHbiM Bbirne hhx ojiHBHHCO,ziep)KamHM no- 
pojiaM. noAnepKHBaeTCH Taioxe cxoahmh xapaKTep 
paCnOJIOTKeHHH CyjIbCjlHAHOH BKpanJieHHOCTH B 


HHTpy3HHX H npOCTpaHCTBeHHafl B3aiIMOCBH3b 
BKpanjieHHoro, rHe3AOBoro n >KHjibHoro opy^eHe- 
HII5I Ha 060 IIX MeCTOpOTK^eHHHX. 3. H. EjinceeB 
(1959), KaK h T. B. PoroBep (1959), OTMenaeT Tai<- 
>Ke npouBjieHiie MaKCHMyMOB coAepjKaHHH Hincejin 
b pa3pe3e HHTpy3Hii: «oahh npnyponeH k koht3K- 
Ty miKpiiTOBbix c TaKCHTOBbiMii ra66po-Ana6a3a- 
mh, a Apyrofl k KOHTaKTy miKpiiTOBbix ra 66 po- 
Ana6a30B c pacnojiararoimiMncn Bbirne hhx ojih- 
BHH-dllOTHTOBblMH ra66pO-^Ha6a3aMH» II npHXOAHT 
I< BbIBOAy, HTO «II ^JIH HOpHJIbCKOH HHTpy3HH Xa- 
paKTepHa npnyponeHHOCTb Handojiee HHTeHCiiB- 
hoto cyjibcjiHflHoro opyAeHeHiin k KOHTaKTaM no* 
poA» 39 . II b MoHHe-TyHApe, h b HopmibCKe cyjib- 
cjlHflbl COnpOBOJK^aiOTCH rHApOKCHJICOflep>KaUI,HMH 
MHHepajiaMH. 3. H. EjinceeB (1959) yTBepiKAaeT, 
hto «KpynHan (jiannaTan) BKpanjieHHOCTb b Tai<- 
CHTOBbix ii miKpiiTOBbix ra 66 po-AOJiepHTax npn- 
yponeHa k Hajion<eHHbiM TeKTOHiinecKHM CTpyicry- 
paM, nacTO pacnojiaraioimiMcn noA yrjiOM k CTpyn- 
TypaM TeneHim nopoA», OAHano ncnojib30BaHne eio 
h nepBHHHbix njiacTOBbix TpemHH 3aTymeBbiBaeT 
«H3JIO>KeHHbIH XapaKTep TpemilHOBaTOCTII, HCnOJIb- 
3yeMon jiannaToii BKpanjieHHOCTbio». npii o6pa30- 
BaHim nocjieAHen, noAHepKimaeT 3. H. EjinceeB, 
rnnpoKO npoHBjineTcn «MeTacoMaTiiHecKoe 3aMeme- 
Hne nopoAoo6pa3yioimix MHHepajiOB cyjibijniAaMH, 
XJIOpiITOM, T3JIbK0M» II npHXOAHT K BbIBOAy, HTO 
«BKpanjieHHbie pyAbi HopnjibCKa npoMbiuiJieHHoro 
3HaHeHHH ofijiaAaioT BceMH nepTaMH sniireHeTH- 

39 3T0 OpCTOHTeJIbCTBO OCOpeHHO xoporno 3aMeTHO Ha 
reoxHMHnecKHx AHarpaMMax, npiiBOAUMbix F. B. PoroBepoM 
(1959); cm. 4>nr. 37. 
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lecKoro — nepeoTJiojKeHHoro opyAeHeHHH, onn- 
zaHHoro flJiH MecTopo>KAeHHH neneHra H. A. Ejih- 
;eeBbiM (1958)». 

Kan mo>kho BHfleTb H3 BbimenpiiBeAeHHoro 
<paTKoro od3opa, cpeAH iiccjieAOBaTejiefi HeT eAH- 
iorjiacHH no Bonpocy od HCTOpHqecKOM MecTe no- 
aBJieHHH cyjibcJjii^OB b odmeM nponecce CTaHOBJie- 
HHH ^H^epeHUHpOBaHHblX TpannOBbIX HHTpy3HH 
HopHJIbCKa, XOTH BCe e^HHOAymHbl B BblBO^e 0 
reHeTHqecKon cbh 3H paccMaTpiiBaeMoro cyjibc})HA- 
aoro Opy^eHeHHH C 3THMH HHTpy3H5IMH. 

nepen^eM k odcyjKAeHino JiHTepaTypHbix h cod- 
^TBeHHbix MaTepnajiOB no 3T0My Bonpocy. npenyue 
Bcero> cjieAyeT paccMOTpeTb hctohhhk h h- 
k e ji a. Kai< H3BecTHO, Haiidojibinne KjiapKH hh- 
xejin HMeroT yjibTpaocHOBHbie nopoAbi (Goldsch¬ 
midt, 1938; Voqt, 1923), qTO odbHCHneTCH npeA- 

nOHTHTeJIbHOH H30M0p<})H0H BXOAHMOCTblO HHKeJIH 
b pemeTKy MarHe3HajibHoro ojiiiBHHa npn Kpnc- 
rajiJiH3an,HH yjibTpaocHOBHoii MarMbi. I iMeioimiecH 
b JiHTepaType mitfipbi co^epjKaHHH HHKejiH b Mar- 
He3HaJIbHOM OJIHBHHe ^OCTaTOHHO djIH3KH h, no- 
BH^HMOMy, He MOryT_ BbI3bIBaTb OCOdbIX COMHeHHH 

(0,33% Ni, no Oorry, 1923; 0,34—0,41%, no 
EropOBon, 1938; 0,30—0,39%, no CaH^ejuiy h 
rojiAitqy, 1952; 0,24—0,34%, no ElaHKpaTOBy 
h CMHpHOBy, 1960; Heci<ojibKO MeHbme,0,14—0,18, 
no reHKHHy h AP-, 1963). J\jw Hopujibcxoro pafto- 
Ha, Kai< mojkho cyAHTb no Tadjinne KJiapKOB, co- 
CTaBJieHHon M. H. To^jicbckhm (1959), oaho h to 
>K e KOjmqecTBO HHKejm co^ep>KaT nHKpHTOBbie nop- 
cjlHpHTbl, r^e nOHTH BeCb HHKeJIb, KaK CHHTaeT 
M. H. rOflJieBCKHH, HBJIHeTCH CHJIHKaTHbIM H 
CBH33H c ojihbhhom, h AHcjxJiepeHnHpoBaHHbie rad- 
dpo-^ojiepHTbi HHTpy3HH HopujibCK I, iy;e HHKejib 
BXO^HT B COCTaB CyjIbCjlHAOB II B CHJIHKaTbl (onHTb- 
T3KII B OJIHBHH) 40 . TaKHM 0dpa30M, CHJIHKaTHOTO 
HHKeJIH nilKpiITOBblX nOpc})HpHTOB nOTeHUIiaJIbHO 
Bnojme ^ocTaTOHHO, HTodbi npn H3BJieqeHHii ero 113 
CHJIHKaTOB II HeKOTOpOH AaJIbHeHHieH KOHUeHTpa- 
mm nojiyiiiTb doraToe cyjibc})HAHoe HHKejieBoe opy- 
fleHeHHe de3 bchkoto 3aMeTHoro npiiBHOca HHKejiH 
H3 BHe. JXjin 3Toro Hy>KHa TOjibKO cepa. Kai< 113 - 
BecTHO, dojibuiHHCTBO yjibTpaocHOBHbix nopoA (npn 
HaJIHHHH CIIJIIIKaTHOrO HHKejiH) HMeiOT He3HaHH- 
TejibHbie KOjmqecTBa cepbi. A. n. BimorpaAOB 
(1956) AaeT rj ih yjibTpaocHOBHbix nopoA cpeAHee 
coAepJKaHiie 0,3% cepbi, j\jm ochobhhx — 0,2%. 
3th KOjinqecTBa CTaHyT ropa3AO MeHbuniMii, ecjni 
HCKJIIOqHTb H3 paCHeTOB nOpOAbl c BbICOKHM CO- 
AepjKamieM cepbi, t. e. opyAeHejibie, h yqecTb scjo- 
(Jiy3HBHbie nopoAbi, odeAHeHHbie cepoii, hto ii CAe- 
.naHO A. El. BiiHorpaAOBbiM HecKOjibKO no3»ce 
(«reoxHMHH*, N° 7, 1962), HecMOTpn Ha to, hto 

40 Kai< noKa3no A. JX. TenKHHbiM h up. (1963), b niiKpii- 

TOBblX ra66pO-flOJlepHTa.\ HHTpy3HH HopHJIbCK I KOJIHTeCTBO 
CHJIHKaTIIOrO HHKeJIH B OJIHBHHe flOCTHraeT 0,14 — 0,18%, B 
opTomipoKcene — 0,06% 11 b KJiHHonupoKcene — 0,04%. 


HOBbie KJiapJiH cepbi, b OTJiHHiie ot CTapbix (1956 r.), 
MeHee npaBiuibHbi no OTHomeHino k cootbct- 
CTByionj.HM MarMaM. EIpodjieMa HacbimeHiiH cepoii 
poAOHaqajibHoii hcxoahoh MarMbi jxjih Toro, 
HTOdbl CTaJia B03M0>KH0H JIHKBamiH Ha CHJIHKaT- 
Hyio h cyjibcjiHAHyio jkhakocth, — He TaKaH npo- 
CTan, KaK sto npeACTaBJineTCH c nepBoro B3rjm- 
Aa. Elpe>KAe Bcero, cjieAyeT 3aMeTHTb, mto yjib- 
TpaocHOBHbix nopoA c npoHBJieHHeM 3HaqiiTejib- 
HblX KOHUeHTpamiH CIIJIIIKaTHOrO HHKejiH H3- 
BecTHO dojibinoe MHOjKecTBO, a TaK Ha3biBaeMbie 
MeCTOpOJKACHHH «JIHKBan,HOHHbIX HHKeJieBbIX cyjib- 
4)HAOb» — dojibinan peAKOCTb. C no3imnii cto- 
pOHHIIKOB JIHKBaUIIOHHOH KOHII.eniI.IIH MOJKHO odb- 
HCHHTb 3T0T (|)aKT TOJIbKO HeXBaTKOH Cepbi A4IH B03- 
HIIKHOBeHIIH H pa3BIITII5I JIHKBamiH MarMbi Ha Cyjlb- 
(|)HAHyiO H CHJIHKaTHyiO >KHAKOCTH Ha paHHeM 
MarMaTimecKOM STane. TaKHM odpa30M, b cjiynae 
npOHBJieHHH CyjIb(|)HAHbIX «JIHKBamiOHHbIX» Me- 
CTOpOJKAeHHH, MbI AOJI>KHbI CHHT3Tb Cepy aCCHMH- 
jmpoBaHHOH MarMoii nocTopoHHen npHMecbio, hto 
npeAnojiaraeT AeiiCTBiie cjiaKTopa cjiynaHHOCTH, b 
to BpeMH KaK Mbi 3HaeM, hto Handojiee dorara ce- 
pOH BCe-TaKH yjibTpaocHOBHbie II OCHOBHbie Mar¬ 
Mbi 11 deAHbi — KHCJibie (BimorpaAOB, 1956). EIoc- 
jieAHee odcTOHTejibCTBO no3BOjuieT Bee >Ke CHHTaTb 
npoHBJieHiie 3HamiTejibHbix KOHueHTpanHii cepbi b 
CBH3H C yjIbTpaOCHOBHbIMH II OCHOBHbIMH nOpOAa- 
mh He cjiynaHHbiM HBJieHiieM, a pa3BHTHeM Jiorn- 
kh caMoro npouecca KpncTajiJiH3amiH hcxoa¬ 
hoh MarMbi. /tajiee cjieAyeT 3aMeTHTb, hto npn 
HaJIHHHH B HCXOAHOH MarMe AOCTaTOHHbIX KOJIH- 
necTB cepbi rj ih JIHKBamiH npaKTiinecKH Becb HH¬ 
Kejib AOJi>KeH dbiTb H3BJieneH cepoii 113 MarMbi (npn 
BbicoKoii CTeneHH cpoACTBa HHKejiH k cepe 11 odn- 
jihio cepbi b pacnjiaBe, cyAH no dojibiuoMy kojih- 
necTBy conyTCTByiomero nuppoTiiHa). ElaHHoe od- 
CTOHTeJIbCTBO B CBOe BpeMH y>Ke nOAHepKHBaJIOCb 
HeKOTOpbIMH HCCJieAOBaTeJI HMH. TaKHM odpa30M, 
HHKejib He A«Ji>KeH y*e bxoahth 3Aecb b chjihio- 
Tbl, a npaKTHHeCKH B «JIHKBan,HOHHOM» CyjIbC})HA- 
HOM MeCT0p0>KA6HHH HadjIIOAaeTCH II CyjIbcjlHA- 
Hblii, H CHJIHKaTHblil HHKejib (roAJieBCKHii, 1957, 
1959). ,I],JIfl HHTpy3HH HopiIJIbCK I M. H. Toa- 
jieBCKiiii (1957) npn boaht pe3yjibTara panHOHajib- 
Horo xiiMiinecKoro aHajiH3a (aHajniTiiK B. B. Lilii- 
KOBa) pHAa 0dpa3Il,0B, HTOdbl IIJIJIIOCTpHpOBaTb, 
KaKOe KOJIHHeCTBO HHKejiH B nOpOAaX CBH3aHO b 
cjiopMe cyjibcjuiAOB, a Kai<oe bxoaht b CHJIHKaTbl. 
B miKpiiTOBbix raddpo-AOJiepiiTax Ha CHJiHKaT- 
Hbiii HHKejib (b npoueHTax ot odmero KOjinnecTBa) 
npuxoAHTCH 31,2; 20,5; 17,3%. B nopoAe, nepexoA- 
hoh Me>KAy miKpiiTOBbiM h ojiHBHHOBbiM raddpo- 
AOJiepiiTOM— 23,4%. B TaKCHTOBbix raddpo-AO- 
jiepHTax — 23,5 (TpoKTOJiiiTOBan pa3HOCTb) h 
10,6%. Bio AaHHbiM II. A. KopOBHKOBa, b Tpex 
Apyrux aHajiH3iipoBaHHbix npodax nHKpHTOBbix 
raddpo-AQjiepHTOB, cooTBeTCTBeHHO, coAep>KHTCH 


6 B. B. 3ojiOTyxmr 
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36,6; 31,2; 26% CHJiHKaTHoro HHKejm. /],jih npod 
TaKCHTOBoro raddpo-AOJiepiiTa stot uccjieAOBa- 
TeJIb npHBOflHT UH(|)pbI 12 H 55,5%, AJTH K0HT3KT0- 
Boro raddpo-AOJiepiiTa— 22 h 41,6% ciuiHKaT- 
Horo HHKejia. 3HaHirrejibH0 dojiee HH3i<ne HHcjipbi 
(b cpe^HeM MeHee 5%) b CBoe BpeMH nojiyneHbi 
K. O. Bejiorjia30BbiM, aHajiH3HpOBaBinHM pyAbi 
HopiiJibCKa. OnpeAejreHHH coAepjKaHHH chjihk3t- 
noro HHKeJIH B nopo^ax HHTpy3HH n03B0JTHJTH 
M. H. roAJieBCKOMy (1957) roBopHTb o npHMofi 3a- 
bhchmocth Me>KAy coAepwaHiieM MaTHHH B nopo- 
Ae, KOjumecTBOM b Heft ojiiiBHHa (h ero MarHe3H- 
aJlbHOCTblo), C OAHOft CTOpOHbl, H C0Aep>KaHHeM 
CHJiHKaTHoro HHKeJIH — c Apyroft. M. H. Toa- 
jieBCKiift (1957) noKa3aji, hto OTHOCHTejibHO bhco- 
Kiie KOjinnecTBa CHJiHKaTHoro HHKejiH b pyAax 
AOJUKHbl CI<a3aTbCH H Ha HX odoraTHMOCTH, a 
HMeHHO, H3BJieHeHHe HHKejia H3 nopoA, SoraTbIX 
OJIHBHHOM (nHKpHTOBbIX, OJIHBHH-dllOTHTOBblX, Ha- 
CTH TaKCHTOBbIX raddpO-AOJiepHTOB) AOJIJKHO dbITb 
noHHjKeHHbiM. EIpaKTHKa noATBep>KAaeT sto, h no 
oSoraTHMOCTH H3BeCTHbI pyAbi AByX COpTOB (co- 
OTBeTCTBeHHO, dorarae n deAHbie ojthbhhom). 
M. H. roAJieBCKiift npuxoAHT k BbiBOAy, hto «He- 
AOH3BJieHeHHe hhkcjih H3 pyA BToporo copTa aojijk- 
HO dbITb odbHCHeHO HaJIHHHeM 3AeCb CHJTHKaTHOrO 
HHKejia», o neM CBHAeTejibCTByeT Taione pe3i<oe 
yBejiHHeHHe coAep>KaHHH HHKejin b XBOCTax npn 
odoraipeHHH pyA BToporo copTa. TaKHM odpa30M, 
3HaHHTeJIbHbie KOJIHHeCTBa HHKejIH HeCOMHeHHO Ha- 
XOAHTCH B CHJTHKaTHOft (|)OpMe 41 . Bojibine Toro, AJIH 
6e3pyAHoro nHKpHTOBoro raddpo-AOJiepiiTa H3 
HHTpy3HH HopHJibCK II Bee 100% coAep>KaiH,e- 
TOCH HHKejIH (odbIHHbie KOJIHHeCTBa) HaXOAHTCH B 
cnjiHKaTHoft tjiopMe. OTMeneHHbie Bbirne ocodeH- 
HOCTH HBJIHIOTCH CBHACTeJIbCTBOM npOTHB npeAnO- 
jiojKeHHH odorameHHH hcxoahoi“i MarMbi cepoft y>Ke 
Ha paHHeM STane. 

CyAH no HenpeMeHHOMy npucyTCTBHio xajibKO- 
nupuTa b cyjib(|)HAax («paccjioeHHbie Kanjni cyjib- 
(Jhiahoto pacnjiaBa» b HOpHJibCKiix HHTpy3HHX no 
M. H. r OAJieBCKOMy , 1959) Ha paHHeM 3Tane b 
M arMe AOJUKHa npucyTCTBOBaTb h MeAb, b to BpeMH 
I<aK XHMHHeCKHMH aHaJIH3aMH B yjIbTpaOCHOBHbIX 
nopoAax de3 cyjibt|)HAHoro opyAeHeHHH, npeACTaB- 
jihiou;hx paHHHe ^paKUim jicxoahoIi KpiiCTajuni- 
3yioiij,eficH MarMbi, He odHapyxteHa MeAb. 3 to, 
oneBHAHO, yKa3bmaeT jmdo Ha AonojiHHTejibHyio 
accHMHJiHumo MeAH MarMoft, hto MajiOBepOHTHO, 
cyAH no H3BecTHoft noBceMecTHoft ycToftHHBOCTH 
accomiaHHH nuppoTHH - xajibKomijtiiT - neHTJiaH- 
Aht, jmdo xe bo Bcex cjiynanx MeAb HBJineTCH 
npOAyKTOM n03AHeft KpHCTaJIJIH3aHH0HH0ft AH(f>- 
(JiepeHUHaHHH h k nepBbiM (JipaKHHHM (yjibTpaoc- 


41 M. H. roA-neECKitii (1957) noAnepKHBaeT, mo npii 

CepneHTHHH3aUIIII OJlIIBHHOBblX nOpOA CHJIHKaTHblli HIIKeJIb 
nepexoAHT b cocTaB cepneHTHHa, a b 3 (|> 4 )y 3 HBHbix nHKpiiTax — 
B HAAHHrCHT. 


HOBHbiM nopoAaM) npHMoro OTHOineHiiH He HMeeT, 
dyAynn Hajio>KeHHoft Ha hhx n03>Ke. Mbi CKJiOHHeM- 
ch k nocjieAHeMy npeAnojiojKeHino, Tai< iok oho 
J iynine noAKpenjineTCH cJiaKTHHecKHM MaTepnajiOM, 
CBiiAGTejibCTByiomiiM o HajiojKeHini MeAHoft cyjib- 
(|)HAHoft MHHepajiH3an,HH Ha y>Ke cc|)opMHpoBaB- 
nieecH neHTJiaHAHT-nuppoTiiHOBoe opyAeHeHiie. 
HapacTamie KOHpeHTpaHHft cepbi, npiiBOAHipee k 
odpa30BaHino dorarax cepoft MHHepajiOB, cjiepy- 
eT TaioKe CABiiraTb k KOHpy MarMaTunecKoro npo- 
pecca. IlMeHHO TorAa mojkho ontiiAaTb KOHpeHTpa- 
Uino cepbi (ci<opee Bcero, b BHAe cepoBOAopoAa) b 
HHCJie Apymx jieTynux KOMnoHeHTOB no Mepe Bee 
dOJIbUieft KpiICTaJIJIH3amiH CIIJIIIKaTOB H3 MarMbi. 
IlHTepecHO, hto k TaKHM >Ke b npiiHHune BbiBOAaM 
npuxoAHT h 3. H. EjinceeB, KorAa oh 3aMenaeT, 
hto ajih reoxiiMHH cepbi xapaKTepHO OTAejieHHe 
ot CHjiHKaTnoft MarMbi «c HaKonjieHiieM cepbi i<ai< 
JieTynero KOMnoHeHTa b oct3tohhom riiApoTepMajib- 
hom pacTBope» h «yBejniHeHiie KOHneHTpapHii cepbi 
b pyAHbix pacTBOpax b nocjieAHiie CTaAim KpiiCTaji- 
JiH3amni pyAHbix MHHepajiOB». 

A. H. 3aBapiiHKiift (1937), pa3dnpan Bee ac- 
neKTbi rnnoTe3 npoiicxojKAeHHH 4iy3HBHbix Mar- 
MaTHHecKiix MecTOpo>KAeH h ii 42 , npuxoAHT k bhbo- 
Ay, hto «A0Ka3aTejibCTBa HecocTOHTejibHOCTH rii- 
n0Te3bi nHeBMaTOjiiiTHHecKoro odpa30BaHHH pyA 
AaHHoro THna b dojibmiiHCTBe cjiynaeB Majio- 
ydeAHTejibiibi h npOTHBonojiojKHan rnnoTe3a Kpn- 
CTaJiJiH3aHHii pyAbi H3 >KHAKoro ocTaTOHHoro pac- 
njiaBa Bce-TaKii He hbji neTcn eAHHCTBeHHO bo3mo>k- 
Hoft. Em,e dojiee cnopHbiM npeACTaBJineTCH Bonpoc 
o xoAe KpHCTa.HjiH3aHHii MarMbi, npiiBOAHipeft k 
odpa30BaHino Tanoro ocTaTOHHoro pyAHoro pac- 
njiaBa». II Aa-fiee: «HeAOCTaTOK tohhhx 3HaHiift He- 
peAKO BOCnOJIHHeTCH JKHBOCTblO BOOdpa>KeHHH HC- 
cJie aob aTeji h, ho npOHHan ocHOBa a^h bmboaob H3 
HadjHOAGHHH HBJieHHft yCTaHOBJieHa TOJIbKO B OT- 
HomeHHH orpaHHHeHHoro HHCJia npii3HaK0B MecTO- 
po>KAeHiift. TojibKO oneHb HeMHorne HadjuoAeHiiH 
roBopHT npoTHB nHeBMaTO.HHTHHecKoro cnocoda 
odpa30BaHHH pyA h 3Ty rnnoTe3y Hejib3H npn- 
3HaTb OKOHHaTejibHO OTBeprHyToft». KaK cjieAyeT 
H3 BbimenpiiBeAeHHoro, oahh H3 npiuix npiiMepoB 
(Jiy3HBHbix MecTopo>KAeHHft— HopiuibCKoe, de3 ao- 
CT3TOHHbIX K TOMy OCHOBaHIlft dblJIO npiIHHCJieHO I< 
pa3pHAy JiHKBamiOHHbix h de3 naAJie>Kau;Hx oro- 
BopoK, o KOTOpbix ynoMHHaeT A. H. 3aBapimKiift. 

Hanni AeTajibHbie neTpojio.niHecKiie nojieBbie h 
JiadopaTopHbie iiccjieAOBaHHH yKa3biBaioT Ha MecTO 
noHBJieHHH cyjibcjuiAOB b npopecce (JiopMHpoBaHHH 
Ancj)cJ)epeHLinpoBaHHoft TpannoBOft HHTpy3nn Ho- 
piuibCK 1 . 3th AaHHbie yi<a3biBaioT, hto cyjibc|)HAb] 
neHTJiaHAHT-xajibKoniipHT-niippoTHHOBOro cocTa- 
Ba nOHBJIHIOTCH B HHTpy3HH BMeCTe C 0dpa30Ba- 

43 HecMOTpn Ha runoTeTHHHOCTb npeACTaBJieHHH, ohi 
cocTaBJinioT onpeAeJieHHbift Tun h xapaKTepn3yiOTCH onpe 
AeJieHHoft coBOKynHOCTbio npii3HaKOB. 
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HiieM TaKCHTOBbix ra66po-AOJiepHTOB (bo bchkom 
cjiynae nocjie MarMaTunecKoft CTaAHH o6pa30Ba- 
HHH 3THX nopofl), TeCHO C HHMH CBH3aHbI H 06pa3y- 
KDT HaHSojIbLUIie KOHUeHTpamiH HMeHHO B 3THX 
nopo/iax. IloflodHbie *e HaOjiiOAeHHH H3BecTHbi h 
AJIH Apyrux pyAOHOCHbIX HHTpy3HH HopIIJIbCKOTO 
paHOHa, B HaCTHOCTH, A™ HHTpy3HH HopHJlbCK II, 
rAe, no AaHHbiM T. B. PoroBepa, npouBJineTCfl 
xciuia opyAeHejioro TaKCHTOBoro raOOpo-AOJiepirra, 
ceKyman nopoAbi HHTpy3HH, He coAepxcamne opy- 
AeHeHHH (PoroBep, 1959). IlHTepecHbi AaHHbieH. C. 
3oHTOBa (1959) o KpynHbix cyjibcjiHAHbix mjinpax, 
OKpyjKeHHbIX « 06 jiaK 0 M» ryCTOH CyJIb(|)HAHOH 
BKpanJieHHOCTH H J10KaJTH30BaHHbIX B TaKCHTOBbix 
ra66po-AOJiepnTax ceBepHoro Mbica ropbi PyAHOH. 
PlepexoA cnjiouiHbix nuiHpOB b OKpy»caioii;yio hx 
rycTyio BKpanjieHHOCTb — xapaKTepHbiii npH3- 
HaK (|)y3HBHbIX MaTMaTHHeCKIIX MeCTOpOJKACH HH 43 . 
Il3Jio>KeHHoe >Ke H. C. 3oHTOBbiM (1959) o6bhc- 
HeHHe npOHCXOJKACHHH TaKHX IHJIHpOB nyTeM BblHe- 
CeHHfl M3TM0H CnJIOLHHOH MaCCbl JKHAKHX CyjIb(|>H- 
AOB, OTJIHKBHpOBaBIHHX Ha TJiyOHHe, COBepiHeHHO 
h ecocTOHTe.nbHO, Tax Kai< uumpbi Jioi<ajiH3yioTC5i 
b TaKCHTOBbix ra66po-AOJiepiiTax, KOTopbie noHB- 
jihiotcji nocjie toto, i<ai< Bee oerajibHbie nopoAbi 
HHTpy3HH CCf)OpMIipOBaJIHCb. 

TaKHM o6pa30M, ocTaioTcn ABe bo3mo>khocth; 
jih6o, Kai< CHHTaeT T. B. PoroBep (1959), TaKCHTO- 
Bbie h miKpiiTOBbie ra66po-AOJiepiiTbi BHeApmoTCii 
nopo3Hb Ka>KAbiii co cbohm JiHKBauHOHHbiM opyAe- 
HeHiieM, jih6o Bee nepBHHHoe cyjibtJjHAH.oe opyAe- 
HeHIie HHTpy3HH B03HHKaeT OAHOBpeMeHHO H npH- 
yponeHO k KOHuy MarMaTiinecKOH cthahh o6pa30- 
B3HHH TaKCHTOBbix Ta66pO-AOJiepiITOB. IlpHypO- 
neHHOCTb cj)y3HBHoro opyAeHeHiin k nopoAaM 
nerMaTOHAHoro oOjniKa rnupoKO H3BecTH a h ajih Me- 
CTopojK achh ti KojibCKoro nojiyocTpoBa (EjinceeB, 
1959), 11 ajih HopiiJibCKa, 11 a-hh THTaHOMarHera- 
tobmx MecTopojKACHHH Ypajia (II. Pi. MajibiuieB), 
h Apyrux MecT. Mbi cniiTaeM, hto Bee cyjibc{)HAHoe 
opyAeHeHiie HHTpy3iiH HopHJlbCK I, i<ai< h Apyrux 
noAofiHbix eii no CTpoeHHio HHTpy3Hii, B03Hin<aeT He 
paHbine KOHHa MarMaTiinecKOH CTaAini o6pa30Ba- 
hhh TaKCHTOBbix ra66po-AOJiepiiTOB h ra66po H 
HaKJiaAbiBaeTcn HeTOjibKO Ha sth nopoAbi, ho h Ha 
3K30K0HTaKT0Bbie nopoAbi, h Ha BbimejioKamne 
miKpiiTOBbie 11 ojiHBHH-6iiOTHTOBbie ra66po-AOJie- 
pHTbi c HeKOTopbiM npeodpa30BaHiieM xiiMiinecKoro 
COCTaBa 3TOH BKpanJieHHOCTH Ha KOHTaKTaX AH(|Kj)e- 
peHHiiaTOB HHTpy3HH (tJ)Hr. 37). Hiukhhh npe- 
Aeji npoHBJieHHH cyjib<})HAHOH BKpanJieHHOCTH 

43 Kai< 3aMeTaeT A. H. 3aBapnu.Knft (1937), «H3yHemie 
K0HT3KT0B pyAHbix >khji n BMemaiomeft nopoflbi noica3biBaeT, 
ato HecMOTpn Ha BtiAHMyio pe3KOCTb rpaHtm, ofibiKHOBenno 
jKHJibi nenpepbiBHo cJiHBaioTCH c HHTepcTHmiajibHbiMH pyA- 
HbiMH BbiAeJienunMH BMemaiomeft nopoAbi* h nnorAa «pe3KO 
orpammeHnoe c 6 okob AaftKonoAofinoe TeJio nepexoAHT no 
npocTupanmo hjih b rjiygmiy b rycTyio h 3aTeM nocTenemio 
bo Bee fiojiee yfioryio BKpanJiennocTb*. 


mo>kho oueHHTb no MOMeHTy Hanajia o6pa30BaHHH 
cy 6 napajiJiejibHOi“i MHKpoTpemiiHOBaTOCTH b miKpii- 
TOBbix ra 66 po-AOJiepHTax. 3tot momcht, i<ai< yxa- 
3biBajiocb paHee, OTBenaeT nojiHOMy OTBepACBaHino 
pacKajieHHOii CHjniKaTHOii Maccu nn-KpiiTOBbix ra 6 - 
6 po-AOJiepHTOB, nocjie Hero npoAOJDKaroiu,eecH no- 
CTynaTejibHoe ABiDKeHHe HHTpy3HH npiiBOAHT k 
B03HHI<HOBeHHIO A3HH0H CHCTeMbI TpeiU,HH. CjieAy- 
eT noAnepKHyTb, hto Tpem,HHbi stoh chctcmh y>Ke 
nepeceKaioT cyjibtJiHAHbie BKpanjieHHHKii h BAOJib 
3THX TpeiHHH B CyjIb(})HAHb]X BKpanjieHHHKax II 3a 
hx npeAejiaMH MO>KeT pa3Mem,aTbC5i no3AHHH Mar- 
HeTHT, Ham,e cepneHTHH, imorAa KajibmiT. TeMne- 
paTypa o6pa30BaHHH BKpanjieHHHKOB AOJi>KHa npH- 
SjiiOKaTbcn k TeMnepaType HHTpy3iin KOHHa Mar- 
MaTHnecKOH CTaAHH. Kai< OTMenaeT A. H. 3aBa- 
pnuKHH (1937), BepoHTHbiii HHTepBaji TeMnepaTyp 
06pa30BaHHH CXOAHbIX (|)y3HBHbIX MaTMaTHHeCKIIX 
MecTOp o>kach Hft )Kejie3Hbix pyA 800—1000°, ecjiii. 
cyAHTb no accomiHpyioiu,eH c pyAaMH poroBoft 06 - 
MaHKe. HeitOTopbie coodpasceHUH o BepoHTHbix 
TeMnepaTypax o6pa30BaHHH cyjib(|)HAHOH BKpan- 
jieHHOCTH HHTpy3iiii HopiiJibCKa Mbi npiiBeAeM 
HeciiojibKO no3»ce. 

JPeTajibHbie HaOjiiOAeHHH HaA B3aiiM00TH0me- 
HHHMH OpHeHTHpOBKH nepBHHHbIX MaTMaTHHeCKIIX 
TeKCTyp nopoA AHtJxJjepeHUiiaTOB iiHTpy3HH, ch- 
CTeM Manpo- h MHKpoTpemiiHOBaTOCTH H ynjio- 
UieHHOCTH CyjIbtJlHAHblX BKpanjieHHHKOB n03BOJIH- 
kdt CAejiaTb HeKOTopbie BbiBOAbi. Mokho yTBep- 
*AaTb, hto KpynHbie ynjiou;eHHbie cyjibtJiHAHbie 
BKpanjieHHHKii miKpiiTOBbix ra66po-AOJiepHTOB, 
TAe ohh HanOojiee xoporno BbipaxteHbi, pacnojia- 
raiOTCH baojib CHCTeMbi nojiorux nepBHHHbix 
(«npOTO»-) njiaCTOBbIX SHAOCIIHKHHeTHHeCKHX Tpe- 
miiH OTACJibHOCTH, yBH3biBaiouiHxcH c nJiaHnapaji- 
jiejibHOCTbio MarMaTHHecKHx TeKCTyp. riocjieAHiie, 
TaKHM o6pa30M, onocpeACTBOBaHHO bjihhiot h Ha 
pacnojioxieHHe ynjiouieHHoii BKpanJieHHOCTH. Mbi 
nojiaraeM, hto pocT BKpanjieHHHKOB no BpeMeHii 
noHTH coBnaJi c 3 apoxiACHiieM stoh CHCTeMbi npoTO- 
MaKpOTpeui,HHOBaTOCTH, 3HaMeHyioui,eH Hanajio 
B 03 HHKH 0 BeHIIH CKOJIOBbIX TpeiH,HH B TBepAOM paC- 
KajieHHOM Tejie iiHTpy3iin napaJiJiejibHO KOHTaKTy. 
TPajibHeiiuiaH HHTeHCii(|jHKaunH ABiOKeHiift b stom 
H anpaBJieHiiii npiiBejia k pa3BHTHio hhtchchbhoh 
MHK poTpemiiHOBaTOCTH, cyOnapajuieJibHOH 6 jih- 
jKaiiuieH nJioci<ocTH koht3Kt a. IlHTepecHO 3aMe- 
THTb, hto rpaHima «paccJioeHHH» Me*Ay mippo- 
THHOM H XajIbKOnilpHTOM B paccMOTpeHHbix cyjib- 
(JiHAHbix BKpanjieHHHKax pacnojiaraeTCH napaji- 
jiejibHO KOHTaKTaM MejKAy AHtJxJjepeHUiiaTaMH hht- 
py3HH, a He ropii 30 HTajibHO, iok • mokho 6hjio 
oxaiAaTb b cjiynae AeftcTBHTejibHoro paccJioeHHH 
b jkhakom BHAe (roAJieBCKiiii, 1959). B TaKCHTO¬ 
Bbix ra66po-AOJiepHTax cyjibt|jHAHaH BKpanJieH- 
HOCTb HMeeT HenpaBiijibHyio (JiopMy, pe*e yn- 
jiouieHHyio, name Tai< Ha3biBaeMyio jiannaTyio. 
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3. H. EjmceeB (1959) coo6m,aeT o HadjnoAeHiiHX 

OpiieHTHpOBaHHOCTH CyjIbCj)HAHbIX BKpaiUieHHHKOB 
He TOJIbKO BAOJib nJiaCTOBOii CHCTeMbI TpeipHH, HO H 
BAOJib CHCTeMbI KOCOH nO OTHOHieHHIO K nepBHHHbIM 
TeKCTypaM TeneHHH nopoA. EIoAo6Hbie >Ke Ha6jno- 
AeHHH H3BeCTHbI II JXJIK TaJIHaXCKOH IIHTpy3IIII. 
To, HTO npOTOTpeiUHHbl HaHHHaiOT B03HHK3Tb eiH,e 
b pacKajieHHOM TBepAOM HHTpy3HBe, AOKa3biBaeTC5i 
HafijiioAeHiiHMii pacnojiojKeHHH BAOJib nacTH H3 
hhx n03AHiix KHCJibix JiefiKOKpaTOBbix ii nerMaTO- 
HAHbix MarMaTimecKiix JKiuibHbix AepiiBaTOB. ITo 
hhm >Ke MoryT pacnojiaraTbcn cyjibcjniAHbie npo- 
jkhjikh b KOHTaKTOBbix ra66po-AOJiepiiTax. npopecc 
nepepa6oTKii (MarMaTiinecKoro 3aMem,eHHH) no- 
poA HHTpy3iui b TaKCHTOBbie ra66po-AOJiepiiTbi iiact 
rjiaBHbiM o6pa30M Taione BAOJib njiacTOBofi CHCTe- 
Mbi npoTOTpemHH, pe>Ke no ApyniM CHCTeMaM. 
nosTOMy He yAHBHTejibHO, hto noAaBJi5HoiH.an 
Macca cyjibcjjiiAHbix BKpanjieHHHKOB, a TaioKe 
cyjibcjuiAHbix npojKHJiKOB h >KHJi noAHimeHa njia- 
ctoboh CHCTeMe npoTOTpeipiiH. HaxoAHT o6bhc- 
HeHiie h HaSjiioAaeMoe «nepecjiaiiBaHHe» TaKCHTO- 
BblX H nilKpHTOBbIX ra66p0-A0JiepHT0B BAOJib 3T0H 
>Ke CHCTeMbI TpemiiH. Handojiee xopouiee pa3BH- 
Tiie njiacTOBofi CHCTeMbI npoTOTpeipiiH, i<ait y>Ke 
roBopiuiocb, o6bHCH5ieTC5i CKOjiOBbiMH Hanpn>Ke- 
hhhmh cyfinapajiJiejibHbiMH KOHTaKTaM npn npo- 
AOJUKaiOIHeMCH ABH>KeHHH HHTpy3HH y>Ke B TBepAOM 
coctohhhh. Mto KacaeTCH h aSjuoAaeMbix ceiinac 
3H5H0U;HX 3HA0CHHKHHeTIIHeCKHX TpeiII,HH OTAeJIb- 

hocth, o6pa30BaHHe hx cjieAyeT othochtb k 6ojiee 
no3AHeMy 3Tany oxjia>KAeHHH TBepAofi HHTpy3Hii. 
CyAH no pacnojiojKeHino BAOJib hhx Kopon CBoeoS- 
pa3Horo BOjiOKHiiCToro h urojibnaToro xjiopiiTa, 
HHTeHCiiBHoro pa3BHTiiji Koe-rAe cepneHTima h 
nacTHHHO KajibmiTa, o6pa30BaHiie hx (hjih bo bch- 
kom cjiynae nacTH hx) ihjio He b coBepuieHHO ox- 
JiaAHBineMCH Tejie. Boo6m,e me roBopn, npoHBJie- 
HHe h pacKpbiTHe hx, Kai< h b Apynix Tejiax H3- 
Bep>KeHHbix nopoA,CBH3aHO c KOMneHcamieii yMeHb- 
meHHH oSteMa Maccbi MarMaTunecKoro Tejia npn 
ocTbiBaHHH. SioocuHKHHeTHHecKiie TpemiiHbi b no- 
pOAaX TaiOKe HMeiOTCH^H CBH33HbI C B03AeiICTBHeM 
BHeniHiix TeKTOHHHecKiix ycHJiiiH Ha TBepAoe Tejio 
HHTpy3HH. HeCKOJIbKO CJIOB 0 npOHBJieHHH A H 31- 
IOHKTHBHOH TCKTOHHKH B npOUeCCe 
CTaHOBJieHHH HHTpy3iiH (no 3TanaM). Kan Mbi bh- 
Acjih Bbiuie, JioKajiH3amiH rpynnbi AHtJxjiepeHmipo- 
B3HHbIX HHTpy3HH HopHJIbCKOrO paflOHa BAOJib 
KpynHbix pa3JiOMOB oueHHBaeTCH BceMii uccjieAO- 
BaTejiHMii Kan CBiiAeTejibCTBO nocTynjieHiia poAO- 
HanajibHOH MarMbi no sthm rjiydHHHbiM pa3JiOMaM 44 . 
TlajibHeHinee npo HBJieHHe KpyTbix ckojiobmx Tpe- 
IH.HH OTpa3HJIOCb Ha (jlOpMe HHTpy3HH, KOTOpbie 
npnodpeTajiii o6jihk xohojihtob h, no-BHAHMOMy, 

44 06 hx rjiy6iiHH0CTH roBopiiT ii cocTaB hcxoaiioh Mar¬ 
Mbi, OTJiimaiomiiiiCH ot 6a3ajibTOHAHOro h iiMeioiwiii HepTbi 
cxoflCTBa c ninep6a3HTOBbiM (foA-neBCKiift, 1959i). 


TorAa H<e nacTHHHO ocjiojKHHJincb anocjHiaaMH. Bo- 
jiee no3AHHe AH3bioHKTHBHbie HapyuieHHH (nocjie 
OTBepACBaHHH HHTpy3HIl) npHBOAHJIH K He3HaHH- 
TeJIbHblM CMemeHHHM HaCTeil HHTpy3HH B COCTaBe 
KpynHbix 6jiokob nopoA- 3tot npopecc, no-BHAH- 
MOMy, uieji ot caMbix BbicoKOTeMnepaTypHbix co¬ 
ctohhhh HHTpy3HH b TBepAOM BHAe, cyAH no odHa- 
pyjKHBLUHMCH (JiaKTaM OTCyTCTBHH CMeiHeHHH OT- 
AeJIbHblX CyjIbCjjHAHbIX JKHJI nJIOCKOCTHMH pa3pbi- 
bob nopoA HHTpy3Hii (ycraoe cooSmeHiie A. T. 
CMeKajiHHa), ao caMbix HH3i<0TeMnepaTypHbix, 
KorAa CMeipaioTCH h cyjibcJmAHbie jkhjih, h Aa>Ke 
HaCTb KaJIbHHTOBblX >KHJI. 

TaKoft npeACTaBJineTCH HaM odinan KapTima 
(|)OpMHpOBaHHH HHTpy3HH HopIIJIbCK I. MtO I<a- 
caeTCH npopeccoB Mo6Hjiii3aHHH ciuiiiKaTHoro hh- 
KejiH h nepeBeAeHHH nacTH ero b cyjibcjjHAHyio cjiop- 
My, TO 3T0T MOMeHT TeCHO CBH33H c o6pa30BaHiieM 
TaKCHTOBbix ra 66 po-AOJiepiiTOB h HecoMHeHHO o6h- 
3aH npopeccaM pacnjiaBJieHHH nacTH cjioh nHKpu- 
tobhx ra 66 po-AOJiepHTOB. CyAH no cocTaBy ojih- 
BHHa b pejniKTOBbix ynacTKax nepepadoTaHHoro 
miKpiiTOBoro ra 66 po-AOJiepiiTa >Kejie3HCT0CTb ero 
MOJKeT nOBblinaTbCH AO ypOBHH >KeJie3HCT0CTH OJIH- 
BHHa B nOHKHJIOO(J)HTOBbIX OJIHBHHOBbIX ra 66 pO- 
AOJiepiiTax. TaniiM o6pa30M, mojkho o>KHAaTb, 
hto Tanoe H3MeHeHHe cocTaBa stoto ojniBiiHa no- 
BJieneT 3a codon ocBo 6 o>KAeHHe hhkcjih, KOTOpbiii 
BXOAHT B 3HaHHTeJIbHbIX KOJIHHeCTBaX TOJIbKO B 
Hanfiojiee MarHe3iiajibHbiH ojihbhh miKpiiTOBbix 
ra 66 po-AOJiepiiTOB. no Mepe KOHueHTpaHHii cepo- 
BOAOpoAa, KaK h Apynix JieTynux KOMnoHeHTOB, 
k KOHuy MarMaTHHecKoro 3Tana o6pa30BaHHH 
TaKCHTOBbix raddpo-AOJiepHTOB HaniiHaeTCH BbiAe- 
jieHiie TiiTaHOMarHeTHTa 45 h cyjibcjuiAOB (HHKejni- 
CToro niippoTima), conpoBOi«AaeMbix phaom chjih- 
KaTHbix peaKHHOHHbix MHHepajiOB 46 . Handojiee bh- 
coKOTeMnepaTypHbiMH, no-BHAHMOMy, cjieAyeT 
CHHTaTb KanjieBiiAHbie BKpanjieHHHKii, pacnojia- 
raromnecH b miKpHTOBbix raddpo-AOJiepHTax. He- 
CKOJibKO dojiee n03AHei"i, bo3mo>kho, hbjihctch 
KpynHan injinponoAoSHan BKpanjieHHOCTb TaK¬ 
CHTOBbix ra 66 po-AOJiepHTOB. Em,e HecKOjibKO 60 - 
jiee no3AHHM 3TanoM cjieAyeT CHHTaTb cyjibtJmA- 
Hbie BblACJieHHH C HBHbIMH npii3HaKaMH MeTacoMa- 
THHeCKOTO 3aMeiH,eHHH nepBHHHbIX TeMHOHBeT- 
HblX CHJIHKaTHbIX MHHepajiOB. MeAb nOHBJIHeTCH B 
nocjieMarMaTHHecKiix pacTBopax eme no3>Ke 
(cpeAHeTeMnepaTypHbiii 3Tan). PacTBopbi npo- 
AOJDKaiOT cjieAOBaTb TeMH »ce nyTHMH, hto h 6 ojiee 
paHHiie, 3a cneT KOTopbix B03Hin<aeT nuppoTiiH. 


45 B ero COCTaBe xiiMimeciuie aHajiii3bi noKa3ajm ot 
3,62 ao 9,68% TiOa (a Taione 0,01—0,03%Ni). 

46 H3 KOTopwx TeMHOUBeTHbie Tan>Ke coAep>i<aT HiiKeJib. 
Flo reHKiiHy h AP- (1963), b 6noTiiTe 113 miKpiiTOBbix ra66po- 
AOJiepiiTOB 0,07—0,14% Ni, b poroBofi oOManne 0,01—0,03%. 
B 3eJieHOM KJiiiHomipoKceHe H3 TanciiTOBbix ra66po-AOJiepn- 
tob — 0,06% (roAJieBCKiift, 1957). 
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npoHexoAHT 3aMem,eHHe xajibKonupiiTOM HHKe- 
jiHCToro nuppoTHHa, BHanane nacTHHHoe («paccno- 
eHHbie» BKpanJieHHHKii), a 3aTeM h ncumoe (xanb- 
KonupiiTOBbie >khjibi c nepexoAOM b nnppoTHHO- 
Bbie, cnjiomubie KaftMbi BOKpyr BKpanneHHHKOB 
nuppoTHHa h Koe-r^e nojmoe 3aMem,eHiie MenKHX 
HHTepCTHUHOHHbIX BKpanJieHHHKOB nHppOTHHa). 
3tot npopecc (noHBJieHiie xajibKonHpirra) conpo- 
BOJKAaeTCH hoboh rpynnofi peaKHHOHHbix chjihk3t- 
Hbix MHHepajiOB: npeHHTOM, CHHe-3ejieHOH poroBofi 
oSMaHKOii, 3eJieHbIM KJIHHOmipOKCeHOM, 3ejreHbIM 
Shothtom (cioAa xte, no-BHAHMOMy, cneAyeT ot- 
HecTH h npoHBJieHHH Tajibica). CneAyeT 3aMeTHTb, 
hto HaxoAKH BbiAeJieHnii THTaHOMarHeTHTa c cynb- 
cfjHAHblMH nepHCjjepHHeCKHMH K3HM3MH, CBHAe- 
TeJIbCTByiOT 0 TOM, HTO BbICOKOTeMnepaTypHblH Me- 
TacoMaTHqecKHii npopecc HaniiHancH b ycnoBHnx 
HapacTaHHH noTeHHHanoB cepbi, Kor^a CHanana bh- 
AejiHJiHCb BKparuieHHHKH THTaHOMarHeTHTa h 
3aTeM 3aMem,ajiHCb nuppoTHHOM. HaAO CKa3aTb, 
hto noAo6Hbie BKpanneHHHKii THTaHOMarHeTHTa 
(HHorAa b SojibmoM H3o6hjihh), BCTpenaioTCH h b 
ojiHBHHOBbix ra66po-AonepHTax, t. e. Bbime no pa3- 
pe3y HaA ofinacTbio pacnpocTpaHeHHH cyjibcj)HA- 
hoh BKpanjieHHOCTH. Xlnn hx cynbt|)HAH3aHHH no- 
TeHHHajibi cepbi b MeTacoMaTH3iipyiomHx pacTBO- 
pax b 3toh nacTH pa3pe3a, no-BHAHMOMy, 6binn y>ne 
Majibi. BTopoii opeon 3HanHTenbHoro pacnpocT¬ 
paHeHHH BbiAeJieHHH THTaHOMarHeTHTa, BnnoTb ao 
o6pa30BaHHH CHAepoHHTOBOH CTpyKTypbi, HaMena- 
eTCH no Mepe npufiniOKeHiiH k KpoBJie HHTpy3HH h 
k ynacTKaM pacnpocTpaHeHHH BepxHiix TaKCHTO- 
Bbix ra66po-AOJiepiiTOB h ra66po. KonunecTBO bh- 
AejieHHH THTaHOMarHeTHTa HapacTaeT, noHBnnioTCfl 
nepiicJjepHqecKHe KaeMKH cyjibtjiHAOB BOKpyr THTa¬ 
HOMarHeTHTa h 6hotht, name b oniiBHHCOAep>Ka- 
m.Hx nopoAax. Kai< y»ce roBopujiocb, a-hh sthx 
nopoA xapaKTepHbi h npH3H3KH rpaHynnHiui, name 
Bcero b BHAe pacnaAa KniiHonapoKceHa Ha moho- 
MHHep ajibHbie KyHKH 3epeH c rpaH 06 nacT 0 B 0 HCTpyi<- 
Typofl. Koe-rAe bhaho, hto 3HaHirrenbHoe KonHne- 
ctbo 3epeH THTaHOMarHeTHTa, accomiHpyiomHx c 


TaKHMH MOHOMHHepajibHbiMH ynacTKaMH, yjne na- 
cthhho 3aMecTHJiocb cynbcjuiAaMH. Haiifiojibinero 
p 33BHTHH CyjIb(J)HAH3aHHH THTaHOMarHeTHTa, AO 
nojiHoro HCHe3H0BeHHH nocjieAHero, AOCTHraeT b 
ra66po, a Taione ra66po-AHopirrax npiiKpoBenb- 
hoh nacTH. TaKHM o6pa30M, b BepxHeii nacTH pa3- 
pe3a HHTpy3HH hbho omymaeTCH onHTb o6oram,e- 
Hiie nopoA THTaHOMarHeTHTOM, co Bee SonbiniiM 3a- 
Meui,eHHeM hx cynbcjuiAaMii no Mepe npiifiniOKeHUH 
K BepXHHM ra66p0, (|)HKCHpyiOUl,HMH BTopoii MaKCH- 
MyM HapacTaHHH noTeHHiiajiOB cepbi b npiiKpoBenb- 
Hoii nacTH 47 . Cnynan cocy mecTBO Ba hhh THTaHOMar¬ 
HeTHTa h cyjibtjiHAOB b ahhhom cjiynae onpeAenn- 
JIHCb COOTBeTCTByiOIHHMH COOTHOmeHHHMH nOTeH- 
HiiajiOB cepbi h KHCJiopoAa. CjieAyeT 3aMeTHTb, hto 
nnppoTHH, noflBJiHioimiHCJi b BepxHeii nacTH pa3- 
pe3a HHTpy3iiii, He C0Aep>KHT HHKenn, b OTmiHHe 
OT nHppOTHHa HH>KHeH H3CTH HHTpy3HH. IICKJIIO- 
HeHHeM HBJIHIOTCH CJiyHaH, KOTAa OJIHBHHOBbie ra6- 
6po «Jio>KaTCH>> HenocpeACTBeHHO Ha SoraTbie onu- 
bhhom h opyAeHejibie TpoKTOJiHTOBbie ra66po- 
AOJiepiira (pyAHHK «3anojmpHbiH» Ha ynacTKe 
BbixoAa «KceHOJiHTa» rpat|)HTa). npiiBeAeHHbie Ha- 
6jiioAeHHH nojiHOCTbio noAKpenjiHioT TOHKy 3pe- 
HHH 0 nepBHHHOM CHJIHK3TH0M HCTOHHHKe HHKeJIH, 
KOTopbiH Mo6njni3yeTCH cyjibtJuiAaMH BnocjieA- 
CTBHH. 

Il3Jio>KeHHbie h aMH cooSpaHceHHH o reHe3iice 
cyjibcjuiAHoro opyACHeHHH oSbiichhiot MHoroe 113 
Toro, HTO HeB03M0>KH0 6bIJIO OfibHCHHTb C ApyCHX 
n03HHHH. B H3CTH0CTH, H aXOAHT oSBHCHeHHe 4)aKT 
npucyTCTBHH miKpiiTOBbix nopoA 6e3 cyjibcfniAHoro 
opyACHeHHH (HopiiJibCK II), ho c HajniHiieM chjih- 
KaTHOrO HHKeJIH. 

Bojiee AeTajibHoe paccMOTpeHHe BonpocoB, 
CBH3aHHbix c npoHBJieHiieM cyjibtjiHAHoro opyAeHe- 
HHH B HHTpy3HH HopiiJibCK I, npHBOAHTCH HeCKOJIb- 
ko AaJiee. 


47 noflo6iibie nee Bepxime MaiccHMyMbi, iok yace tobo- 
piuiocb, ycTanoBJieHbi (r. A. HecTepeiiKo) Hbine ^jih pana 
flpyrnx sJieMeiiTOB, b tom micjie Menu. 


r Aa ea 3 


KPATKAfl nETPOXMMMHECKAH XAPAKTEPMCTMKA 
nOPO^ MHTPY3MM HOPMAbCK I M HEKOTOPblE OEIIJME BOnPOCbl 
KPMCTAAAM3A4MM PACCAOEHHbIX MHTPV3MH 


Kaic y>ne OTMenajiocb b JiHTepaType (Potuitchh, 
1962), «AJIH npiIJIOJKeHHH ASHUblX (j)H3HHeCK0H XII- 
mhh k peajibHbiM npiiMepaM 3aKpiiCTajiJiH30BaB- 
UIHXCH 6a3aJIbTOBbIX MarM Hpe3BbIHailH0 B3JKH0 
H3yHeHiie pnAa paccjioeHHbix HHTpy3iiBHbix Ten, 


ccJiopMHpoBaBmuxcH npeiiMyui,ecTBeHHO nocpeA- 
CTBOM aKKyMyjIHHHH H pOCTa KpiICTaJUIOB B HIUK- 
Heii nacTH MarMaTHnecKOii KaMepbi». 3 tot Mexa- 
HH3M npiIBOAHT K nocjieAOBaTejibHOH BepTHKajIb- 
hoh CMeHe nopoA c paBHOBecHbiMH OTHomeH hhmh 
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Di >39> 



Our. 38. fluarpaMMa paBHOBecHoft KpncTajiJiH3an,HH kohagh- 
CHpOBaHHOii CHCTeMbI (J)OpCTepHT-AHOnCHA-aHOpTHT-KpeMHe3eM 
(no PoTiuTefiHy, 1962) 


i<a>KAoro «cjioh» c jkhakoh nepeKpbiBaromeii Mar- 
MOH. OTCKIfla BbITeKaeT B03M0>KH0CTb CyjKAeHHH 06 
H3MeHeHHH paBHOBeCHbIX C 00 TH 0 LU 6 HHH B MarMe 
nyTeM H3yneHHH BepTHKajibHOH nocjieAOBaTejib- 
HOCTH nopofl paCCJIOeHHblX HHTpy3HH. Oco 6 eHHO- 
CTH AOHHOii aKKyMyjIHUHH KpHCTaJIJIOB OnHCblBa- 
jiHCb ajih CKaeprapACKOH HHTpy3HH (Wager a. 
Deer, 1939), ajih MaccHBaPaM, IiloTJiaHAHH (Brown, 
1956; Wadsworth, 1961), ajih KOMnneKca Crajuiyo- 
Tep, C1I1A (Hess, 1960; Jackson, 1961), ajih Ho- 
pHJIbCKHX HHTpy3HH M. H. TOAJieBCKHM (1959) 
h t. A- Pe 3 yjibTaTbi noAohHbix uccjieAOBaHHii no 3 - 
BOJ1HK3T 33MeTHTb cxoactbo Me)KAy peajibHO Ha 6 jno- 
AaeMbiMH accou.nau.HHMH nopoA h accomiamiHMH, 
KOTopbie mojkho ojKHAaTb, hcxoah H3 AHarpaMM 
paBHOBecHoft KpHCTajiJiH3an,HH. Hanbojiee 6 jih 3- 
KOH CHCTeMOH, npHJIOJKHMOH K TOJieHTOBbIM 6a3aJIb- 
TOBblM MarMaM, eCTb 0CH0B3HHH (PoTinTeiiH, 

1962) cnmaTb CHCTeMy cJiopcTepHT-AHoncHA — 
aHopTHT — KpeMHe3eM, npeACTaBJTHiomyio co6oii 
4)a30Bbin TeTpaaAp BHyTpn CHCTeMbi MgO — CaO 
AI2O3 —Si02. nocjieAHHH b cbok) onepeAb mojkct 
6biTb npiiBH3aHa k CHCTeMe (Mg, Fe)0 — CaO — 
A1 2 0 3 — Si0 2 h k CHCTeMaM c ynacTiieM Na 2 0 11 
K a O. Ha cjrar. 38 mm npHBOAHM AnarpaMMy koh- 
AeHCHpOBaHHOH CHCTeMbi 4)OpCTepiIT—AHOnCHA — 
— aHOpTHT—KpeMHe3eM, 33HMCTBOBaHHyK) y A. A. 
PoTuiTeliHa (1962) h nocTpoeHHyio no aKcnepHMeH- 
TajibHbiM AaHHbiM pHAa HCCJieAOBaTejiefi (Bowen, 
1914; Andersen, 1915; Osborn a. Tait, 1952; 
Hytonen a. Schairer, 1960; 1961). 


B TOHKax fug cocymecTByioT pacnjiaB (L) 11 
HeTbipe KpHCTaJIJIHHeCKHX c})a3bi (ajih nepBofl — 
L -f 01 4 - En 4 -Di + An, ajih BTopofi L + En 
Di+An + Si) 1 . OTMeneHO, hto b npnpoAHbix ch- 
CTeMax f H3 nepiiTeKTHHecKofi tohkh no Mepe 060- 
rameHHH >Kejie30M npeBpaipaeTCH b aBTeKTiinecKyio 
TOHKy BCJieACTBHe npeKpameHHH peaKmiOHHbix ot- 
HOUieHHH Me>KAy OJIHBHHOM H OpTOnilpOKCeHOM. 
TaKHM 06pa30M, B 3aBIICHMOCTH OT o6oram,eHHH 
pacnjiaBa>Kejie30MB03HHKaioTABa nyra KpucTajuiH- 
3an,HH. «nepBbiii H3 hhx HMeeT MecTO b fioraTbix Mar- 
HHeM CHCTeMaX H npHBOAHT K B03HHKHOBeHHIO KBap- 
neBbix ra66po, KorAa tohio f AocraraeTCH paHbine 
3HamiTejibHoro o6oram,eHHH MarMbi *ejie30M; Apy- 
roii nyTb BeAeT k o6pa30BaHino ojuiBHHCOAepjKa- 
miix 6oraTbix >Kejie30M ra66po» (PoTurreim, 1962). 
Ecjih H3BecTeH nepBOHaHajibHbifi coeraB MarMbi 11 
pacnojio>KeHiie ero tohkh OTHOCirrejibHO norpamiH- 
hmx noBepxHOCTeii AnarpaMMbi, mojkho roBopiiTb 
o tom, c K3K0H nocjieAOBaTejibHOCTbio Mimepajib- 
HblX aCCOHHaUHH MbI MO>KeM BCTpeTHTbCH. ECJIII 
tohkh nepBOHanajibi-ioro cocTaBa MarMbi pacnojia- 
raeTCH b ojihbhhobom c()a30B0M ogneMe (irait 3to 
6yAeT b cjiynae HopiuibCKiix HHTpy3HH opTomipoK- 
ceHOBbix ra66po-AOJiepHTOB), to b 3aBiiciiMO- 
CTH OT 6JIH30CTH TOHKII COCTaBa I< TOH HJIH HHOH 
norpaHHHHOH cjia30B0H noBepxHOCTii mojkho o>kh- 
AaTb HecKOjibKHx nyTefl, no KOTopbiM no hact nepe- 
MeipeHiie cocTaBa pacnnaBa npn KpiiCTajuiH3amiii 
ojniBHHa. jjBa H3 hhx Sbijni pa3o6paHbi A. A. POTUI- 
TeiiHOM (1962): 

1. L + 01—>L +01 + An -> L +01 -f -An -f 
4 -Di —> L + 01 + An + Di + En ; 

2. L + 01 —> L +01 + En —> L +01 + 

+ En + Di —>L + 01 + En + Di + An. 

nepBbin nyTb npHBeAeT k o6pa30BaHino Aynn- 
TOB II aJIJIHBaJIHTOB, BTOpOH — AyHHTOB, rapH* 
SypniTOB h jiepnojiiiTOB. nepBaa accomiamia 
npoHBiuiacb, HanpiiMep, b LIIoTJiaHAHH (Brown, 
1956; Weedon, 1961),BTopaa — b roro-BOCTOHHOH 
Ahtjuih (Flett a. Hill, 1946). 

KpoMe 3 thx nyTeii, caeAyeT nepenHCJiiiTb cjie- 
Ayiomne: 

3. L + 01 —> L + 01 + En —> L + 01 + 
+En+ An L + 01 + En + An + Di; 

4. L + Oi —> E +01 + An —> E 4~ 01+An 4 ~ 
4 - En —> E +01 + An + En + Di; 

5 . E +Ol-> E +01 +Di-> E +01 + 

+ Di + En —> E +01 + Di + En + An; 

6 . E + 01 —> E + 01 +Di —> E + 01 4 -Di + 
4- An —> E + 01 + Di + An 4 - En. 

Hanfiojiee BepoHTHbiMH nyTHMH KpiiCTajuiH3a- 
HHH HOpHJIbCKHX HHTpy3HH 6yAyT 3 H 4. IIcXOAH H3 
6jih30cth tohkii ncxoAHoro cocTaBa -(cpeAHeB3Be- 
UieHHblH COCTaB HHTpy3HH HopHJIbCK 1) K cjia30B0H 


1 Tfle 01 — ojihbhh, En — opTonupoKceH, Di — kjih- 
HomipoKceH, All — aHopTHT, Si — KBapu. 

86 






T a 6 ji h u. a 12 


MncjioBbie xapaKiepHCTHKH A. H. 3aBapmj,Koro ajis KOHtaKTOBbix rafifjpo-AOJiepHTOB* 


^iic/ioBbie xapaKTe- 

pIICTHKH 

OCp. 43B, 
p. II 

06p. 56A, 
p. Ill 

06p. 2, 

P- I 

06p. 19, 
p. VII 

06p. 20, 

p. VII 

OSp. 108, 
p. X 

06p. I99A, 
p. VIII 

0(5p. 199B, 
p. VIII 

l 

Cpe;*HeB3Be- 
llieHHblft COCTaB 

H HTPY3IIH 

OcHOBHbie 










a 

5,7 

3,6 

7,08 

4,8 

4,9 

5,7 

5,6 

4,9 

3,8 

b 

32,7 

39,6 

28,5 

31,2 

32,1 

29,8 

34,5 

26,6 

35,6 

c 

6,7 

7,6 

7,08 

7,7 

6,6 

8,1 

5,2 

7,8 

8,3 

s 

54,7 

49,1 

57,3 

56,4 

56,3 

56,4 

54,8 

60,5 

52,2 

H,onoJiHHTejibHbie 










r 

37,5 

30,3 

57,6 

36,6 

37,8 

35,9 

37,1 

37,6 

35,4 

m' 

43,1 

62,8 

29,3 

46,6 

47,1 

43,0 

44,4 

44,4 

53,0 

c' 

19,5 

6,8 

13,2 

16,7 

15,2 

21,1 

18,5 

18,1 

11,4 

n 

88,0 

85,8 

79,2 

85,3 

66,8 

82,9 

78,1 

71,5 

74,2 

t 

1,7 

1,3 

3,7 

1,0 

0,3 

1,1 

1,7 

1,3 

1,2 

f 

10,4 

7,9 

20,2 

10,8 

10,3 

9,8 

6,6 

12,8 

1,1 

Q 

— 8,5 

—16,5 

— 6,6 

— 4,6 

- 3,7 

— 6,8 

— 6,9 

4~ 3,6 

—11,3 


1 Ha 3T0ft ii cjieflyiomiix TaCaimax cyjibijiHflbi BKJiioqeHbi b oCmiiii coCTaB nopofl. 


rpaHHue c poMdHnecKHM napoKceHOM (tjjiir. 39), 

Mbi MO)KeM BbiSpaTb H3 AByx HaMeneHHbix nyTeft 

oahh: L 4 - 01 —> L 4-0/ 4 - En —■> L 4 -01 4 - 

-\-En-\- An —> L+ 01 + En-\- An 4 -Di. 3Ta no- 
cjieAOBaTejibHOCTb OTBenaeT CMeHe MHHepajibHbix 
accomiamiii, KpncTajuiH3yiom.Hxc5i H3 Mar- 
He3HajibHoro pacnjiaBa, b pa3pe3e uccjieAyeMbix 
HHTpy3HH: OJIHBHHHT, nHKpHTOBblH, TpOKTOJIHTO- 
BblH II OJIHBHHOBblH Ta66pO-AOJiepHTbI. ABJieHHH 
4)paKn.HOHHpOBaHHH npOHBHJIHCb, HO OHH HOCHT 
3Aecb KanecTBeHHbiH xapaivrep 11 Ha KOJiHnecTBeH- 
HblX OTHOLOeHHHX, BbITeKaiOIU,HX H3 AHarpaMMbI, 
em,e He OTpaxaioTCH (KpiiBan KpiiCTajuiH3auHH 
jkhakocth cjieAyeT no odbiHHOMy nyra). Ilpn 06 - 
pa30BaHHii 3 toh accounauHii nopoA H3MeHHioHi,aH 
CBOH COCTaB KpiICTaJUIH3yiOma5ICH CHJIHKaTHaH 
JKHAKOCTb npHXOAHT B nepHTeKTHHeCKyiO TOHKy f II 
3aTeM ycTpeMJineTCH k SBTeKTiinecKOH TOHKe g (cm. 
cjDiir. 38), rAe npoiicxoAHT KpiiCTajiJiH3auiiH nopoA 
c ynacTiieM KBapua. no nyra k stoh Tonne HAeT 
KpiICTaJIJIH3ami5I 6e30JIIIBHH0BbIX nOpOA- KpiICTaJI- 
jiH3auiiH 3aBepmaeTCH o6pa30BaHHeM KBapueBoro 
raddpo. Kan OTMenaeT A. A. PoTinTeftH (1962), 
«K 0 HeHHbie npoAyKTbi KpiiCTajiJiii3an,nn motjih dbiTb 
(J)a3aMii, cocym.ecTByioiii.HMii b Tonne f, ho noBeAe- 
Hiie KpiiCTajuiH3yioiii.eHC5i MarMbi KOHTpojmpyeTCH 
TaK>Ke nojio>KeHiieM iicxoahoto cocTaBa oraociiTejib- 
ho cenemiH SHCTaTHT—AHoncHA—aHopniT b toh Me- 
pe, b KaKOii (|)0pcTepnT cnocodeH peanipoBaTb c pac- 
njiaBOM». Ha tfmr. 39 mojkho bhactb, htohcxoahwh 
cocTaB HaxoAHTCH b nojie ojuiBHHa, ho y*e BHe 
TpeyrojibHHKa (JiopcTepiiT —shcthtiit— aHopniT. T a- 
KHM o6pa30M, KOHeHHbIM npOAyKTOM KpiICTaJUIH3a- 
HHH AOJIJKHbl 6bITb 6e30JIHBHH0Bbie nOpOAbl, BnJIOTb 
AO KBappeBbix raddpo 11 raddpo-AOJiepHTOB. 


Ha (J)Hr. 39 npeACTaBJieHa neTpoxHMiwecKaH 
AiiarpaMMa A. H. 3aBapimKoro (1950), Ha koto- 
pOH II306pa>KeH0 BCe MHOHteCTBO XHMHHeCKHX C 0 - 
CT3B0B nopoA IIHTpy3IIII HopiIJIbCK I. IIcXOAHbie 
AaHHbie ajih nocTpoeHiin AHarpaMMbI coAepiKaTCH 
b Tadji. 12 — 16. Ha 3Ty xe AHarpaMMy (cm. (Jnir. 
39) HaHeceHbi ocHOBHbie tohkh SKcnepHMeHTajibHbix 
CHCTeM (flOpCTepHT—aHOpTIIT — KBapu II aHOpTHT— 
—ajibSiiT—AiionciiA (3aBapnu,KHH, 1950). Beicropbi 
xHMiinecKHx cocTaBOB ajih opyAeHejibix nopoA Ha- 
Hociijnicb cjieAyiomHM o6pa30M. CHanajia paccnii- 
TbmajiHCb niicjiOBbie xapaKTepHCTHKii A. H. 3a- 
BapimKoro de3 yneTa >Kejie30C0Aep>Kain,iix cyjibtjni- 
AOB II XpOMHTa (3TH BeJIHHHHbl II npiIBOAHTCH B TadjI. 
12 — 16), a 3aTeM npoii3BOAiuiCH pacneT sthx xa- 
paKTepiiCTHK c HCKJHOHeHiieM >Kejie3a, Korapoe 
CBH3bIB3eTCH C CepOH II XpOMOM. BTOpbie HHCJIOBbie 
xapaKTepHCTHKii mh 3Aecb He npiiBOAHM, ho Ha 
tjiiir. 39 OHH 0 Tpa»ceHbi. no CMeiueHino oahoto Bex- 
TOpa OTHOCIITeJIbHO BTOpOTO M 0 JKH 0 OpiieHTIipOBOH- 
HO CyAHTb 0 H aCbim,eHHOCTH CyjIbCj)HAaMII TOH iijiii 
hhoh nopoAbi, npiiBJieKaeMOii k paccMOTpeHino. 

Kax mojkho BHAeTb Ha (J)iir. 39, bch raMMa no- 
poA HHTpy3HH HopiiJibCK I p acnpeAejiHeTCH b nojinx 
0JIHBHH3, SHCTaTHTa II SiOo B CHCTeMe (|)OpCTepHT— 
— aHOpTHT — KBapu II B OCHOBHOM B nOJie AHOnCHAa 
b CHCTeMe aHOpTHT— ajibdiiT— AHonciiA- Hanpoex- 
Uiiii ASB pacnpeAejieHiie BeicropoB nopoA HHTpy- 
3HH HopiiJibCK I B 06 m,eM BAOJIb KOTeKTHHeCKOH 
jihhhh E x — E 2 cucTeMbi An — Ab — Di 11 Ha 
npoeKUHH CSB BapnamiOHHaH jihhhh cocTaBOB 
nopoA pacnojiaraeTCH BAOJib KOTeKTHHeCKOH jih¬ 
hhh E 2 — E x (cHCTeMbi An — Ab — Di), komSh- 
HiipyioiueHCH c JiHHHeft F — M (nepiiTeKTHne- 
ckoh) b CHCTeMe Fo — An — Si. Mojkho CHHTara, 
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T a 6 ji h u a 13 


HncjioBbie xapaKTepncTUKH A. H . 3aBapHu,Koro am TaKCHTOBi.ix ra66po-aojiepHTOB 


^HCJlOBbie 

XapaKTepH¬ 

CTHKH 

06p. 4, 
p. I 

OSp. 44, 
p. II 

06p. 58, 
p. Ill 

06p. 59A, 
p. Ill 

06p. 194, 
p. IV 

06p. 195, 
p. IV • 

06p. 200A, 
p. VIII 

06p. 105A, 
p. X 

OGp. 107A, 
p. X 

OCp. 21, 
p. VII 

06p. 31, 
p. VII 

OCHOBHbie 












a 

6,6 

7,2 

3,0 

1,5 

6,7 

2,2 

4,4 

2,4 

4,6 

2,1 

4,4 

b 

26,7 

30,8 

40,8 

49,8 

24,4 

47,1 

34,6 

49,0 

43,7 

44,0 

38,7 

c 

10,7 

7,9 

6,5 

4,8 

13,0 

6,0 

4,9 

4,2 

2,2 

5,1 

5,8 

S 

56,0 

54,1 

49,9 

43,8 

55,9 

44,8 

56,0 

44,3 

49,5 

48,7 

51,1 

•HonOJIHH- 

TeAbHbie 












f 

35,2 

38,0 

28,2 

26,1 

29,2 

25,8 

28,4 

25,2 

39,3 

28,6 

33,8 

tn' 

59,6 

47,7 

58,1 

69,8 

58,1 

70,9 

40,6 

67,2 

27,9 

62,9 

57,8 

c' 

— 

14,2 

13,7 

4,0 

12,7 

3,3 

31,0 

7,5 

32,8 

8,5 

8,3 

a' 

5,0 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

n 

45,5 

79,5 

86,4 

91,7 

61,4 

71,5 

93,8 

79,0 

76,5 

93,8 

81,3 

t 

1,0 

1,04 

0,68 

1,0 

0,5 

0,6 

1,6 

1,1 

0,9 

1,5 

1,6 

<P 

11,7 

12,3 

5,7 

7,2 

6,8 

6,8 

9,6 

6,6 

25,4 

10,0 

12,4 

Q 

—12,9 

—14,1 

—12,6 

—20,1 

—14,6 

—21,0 

- 1,6 

—19,9 

—12,4 

—11,8 

—12,4 


T a 6 ji im a 14 


MncaoBbie xapaKTepHCTHKH A. H. 3aBapHu,Koro am nnapHTOBbix rafifipo-AOJiepinoii 


^HCJlOBhie 

XapaKTepH¬ 

CTHKH 

o 

o .-< 

\o . 

O ex 

Ofip. 46A, 
p.II 

Ofip. 59B, 
p . Ill 

06p. 60B, 
p. Ill 

OSp. 192, 
p. IV 

OSp. 192A, 
p. IV 

06p. 200B, 
p. VIII 

t-T 

o 

o _ 

CSi-H 

o .^ 

XD . 

O cx 

06p. 200A. 
p. VIII 

06p. 200E, 
p. VIII 

OSp. Ill, 
p . IX 

OSp. 103, 
p. X 

OSp. 105, 
p. X 

OCHOBHbie 














a 

2,9 

2,1 

1,4 

1,6 

1,6 

2,2 

3,0 

2,6 

3,0 

2,6 

1,6 . 

2,4 

2,3 

b 

41,0 

49,1 

53,4 

51,1 

50,0 

51,3 

40,4 

42,1 

40,8 

47,1 

52,6 

50,1 

50,4 

c 

6,8 

5,1 

4,0 

4,7 

4,7 

3,4 

8,2 

8,0 

7,8 

5,0 

5,5 

4,0 

4,3 

s 

49,3 

43,5 

41,4 

42,6 

43,6 

43,1 

48,4 

47,2 

48,4 

45,1 

40,2 

43,4 

43,1 

ZlonojiHH- 

TejibHbie 














r 

30,5 

27,6 

25,2 

26,7 

25,8 

24,0 

33,2 

27,1 

28,7 

31,1 

30,2 

28,7 

33,9 

tn' 

60,5 

69,2 

69,5 

68,2 

69,4 

70,1 

58,6 

68,6 

65,9 

62,3 

66,5 

64,7 

58,9 

c' 

9,1 

3,2 

5,2 

5,0 

4,7 

5,9 

8,2 

4,3 

5,3 

6,7 

— 

6,7 

7,2 

n 

81,8 

88,3 

91,0 

83,3 

92,3 

83,3 

86,5 

90,0 

81,9 

85,1 

( a '= 3 , 3 ) 
83,5 

84,3 

79,0 

t 

0,8 

1,1 

0,8 

1,4 

1,2 

1,1 

0,7 

0,7 

0,8 

1,6 

1,7 

0,9 

1,4 

<p 

7,4 

11,1 

10,3 

10,3 

10,0 

6,5 

12,7 

8,5 

8,9 

11,7 

13,9 

11,0 

6,9 

Q 

— 14,0 

— 22,1 


— 22,7 

— 20,6 

— 21,6 

— 17,4 

— 18,9 

— 17,0 

— 19,8 

— 28,2 

— 21,9 

— 22,7 


hto KpHCTajuiH3an.HH pacnjiaBOB h anHHaeTCH no 
nyTH nepiiTeKTHHecKoft jihhhh b CHCTeMe Fo — 
An — Si h AaJiee npoAOJDKaeTCH no aBTeKTiine- 
CKOH JIHHHH B CHCTeMe An — Ab — Di. A. H. 
3aBapHHKHH noAnepKHBaji, hto b cjiynae Taxoro 
cxoACTBa b h anpaBJieHHH Tex h Apyrnx jihhhh mo>k- 
HO «COBepmeHHO OfibeKTHBHO TOBOpHTb 0 TOM, HTO 
XHMHHeCKHe COCTaBbl pa3H006pa3HbIX nopoA B npH- 
pOAHblX aCCOHHaUHHX H3MeH5HOTC51 npn6jIH3HTejIb- 


ho b TaKOM *e h anpaBJieHHH, Kai< MeHneTCH co- 
CTaB ocTaTOHHoro pacnjiaBa KpiiCTajiJiii3yioHi,eHCH 
CHJIHK3TH0H JKHAKOCTH», B HeM H Bbipa>KaeTCH 3a- 
koh napajuiejiH3Ma KpncTajiJiH3aHHH h AH(}x|)epeH- 
miamiH (3aBapnHKHH, 1950). 

CjieAyeT OTMeTHTb Ba>KHbIH (|)aKT, KOTOpbill MOr 
6bITb BbIHBJieH TOJIbKO npil MHOTOHHCJieHHblX XHMH- 
necKHX aHajiH3ax nopoA pa3JiHHHbix AH(J)(})epeHH,Ha- 
tob, p acnojiaraioiHHxcH BAOJib BepTHKajibHoro- 
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ra6Gpo-/iojiepHTbi; /, 2 — KOHTaKTOBbie, 3, 4 — TaKCHTOBbie, 5,6 — niiKpHTOBbie, 7,8 — oJiiiBim-GiiOTiiTOBbie, 9, 10 — ojniBHiroBbie; 11, 12 — ra66po*AHOpHT; 13, 14 — KBapijeBoe ra66po; 15, 16 — oJiHBHHOBoe ra6- 
<5po h Bepxmie ojniBUHOBbie TaKCHTOBbie ra66po-AOJiepHTW. Eejibie 3H3kh — c BKJiioqeHneM cyjib(f>H,noB b cocTaB nopoflbi, qepHbie — c HCKJUoqeHiieM cyjibcJjnflOB. /KupHbie KOTeKTiiqecKHe jihhhh h chmbojiu npHHaflJieacaT 
SKcnepHMeHTajibHofl CHCTeMe Di — Ab — An, TOHKiie — CHCTeMe Fo — An — Si0 2 (3aBapni;Kiifl, 1950). 3Be3flo*iKoft o6o3HaqeH cpeflHeB3BeiueHHbift cocTaB HHTpy3ini (fo,n JiescKHli, 1959) 







Our.'40. Anarpa\iMa A. H. 3aBapmj,Koro ajih nopoA pa3pe3a II 

/ — BeivTopbi flviH nopoA 6e3 BKJiioqeHHH cyjib^HAOB^B hx cocTaB (HOMepa o(5pa3UOB co uitphxom); 2 — BCKTOpbi ^jih ra66po-Ao.iepHTOB iiHTpy3HH c BKJiioqeHweM cvjiu- 
4>»Aob b cocTaB nopoA’, 3 — BeKTopbi H3Bep>KeHHbix nopoA Hii>KHero 3IC30 KOHTaKTa c BKJiioqeHiieM cyjibcJmAOB b cocTaB nopoA (oCp. 153— aHAe3HHOBbiiijA H a6a3; o(Sp. 
43A — jiaGpaAopoBbiii noptfriipiiT); 4 — coeAHHHTe^bHaa ahhiiji bcktopob pa3pe3a ot BMemaiomHX nopoA *iepe3 hh>khioio qacTb iiHTpyiuii ao nHKpiiTOBbix ra(5<5po-AO~ 
jiepiiTOB; 5 — coeAHHHTe.ibHaH jiHHHfl BeKTOpoB nopoA HHTpy3Hfl ot n h KpHTOBbix raGGpo-AO-nepiiTOB qepe3 BCpxHile A'^^epeHAHaTbi k raGGpo (o6p. 163 h 48B* 




T a 6 ji h u a 15 


MncjiOBbie xapaKTepHCTHKH A. H. 3aBapHu,Koro jijisi ojihbhh-Ghothtobmx h ojihbhhobmx raGGpo-nojiepHTOB 


H ncjioBbie 

XapaKTepHCTHKH 

* 

CD 

d—, 

VD 

O cx 

CO 

P,-H 

\o . 

O cx 

03 

CX>— < 

VD . 

O cx 

* ~ 

* 

CX 1 — * 

\o . 

O cx 

< 

O 

CD 

d*— 

'o . 

O cx 

* 

* 

* 

CQ 

o 

CD 

d~ 

VD 

O d 

* 

# 

* 

03 

cx 1 - 

VD . 

O cx 

* 

* 

* 

O 

A* 

O . 

O £ X 

* 

* 

* 

CO 

03 ^ 

d^ 

\o . 

O cx 

* 

* 

* 

-«** 

03 ►_ 

d> 

NO . 

O cx 

OCHOBHbie 

a 

4,1 

6,2 

4,2 

4,8 

8,8 

3,4 

3,3 

4,6 

3,9 

3,5 

b 

33,5 

33,2 

33,6 

32,2 

30,0 

40,1 

44,4 

34,3 

33,3 

33,9 

c 

7,6 

6,5 

7,4 

8,3 

4,0 

6,3 

5,0 

8,0 

9,2 

8,3 

s 

54,6 

54,0 

54,7 

54,6 

57,1 

50,1 

47,3 

53,1 

53,1 

48,0 

JlonOJIHHTejIb- 

Hbie 

r 

31,2 

24,1 

22,7 

27,8 

38,6 

28,8 

27,9 

31,1 

28,2 

24,8 

tn' 

52,4 

50,3 

45,8 

24,8 

43,0 

59,4 

63,4 

53,1 

60,3 

66,2 

c' 

16,3 

25,6 

31,4 

47,5 

18,3 

11,9 

8,6 

15,8 

11,4 

8,8 

n 

83,5 

80,4 

87,2 

88,5 

87,7 

88,5 

84,6 

93,9 

82,8 

89,3 

t 

0,9 

1,1 

1,0 

1,1 

1,5 

1,2 

1,2 

0,6 

1,0 

0,6 


10,0 

7,7 

6,0 

7,2 

11,8 

5,3 

10,2 

10,5 

6,1 

4,9 

Q 

— 6,5 

—10,8 

— 6,3 

— 8,6 

- 7,3 

—12,8 

—17,0 

—11,0 

—10,3 

—13,0 


* OJiHBHH-6HoTHTOBbie ra66po-,n;o.nepHTbi. 

** OjiHBHHOBbie ra66Po-AOJiepHTbi. 

*** OjlHBHH-dHOTHTOBble, nepeXOAHbie K miKpHTOBblM, ra66PO“AOJiepHTbI. 


T a 6 ji h u,. a 16 


MHcjiOBbie xapaKTepHCTHKH A. H. 3aBapHi;Koro ajih nopOA npHKpOBejibHofi nacTH HHTpyaHH HopHjibCK I 


MHCJlOBble xapaK¬ 
TepHCTHKH 

1. 06p. 

48A 

2. 06P. 
48B 

3. 06p. 
163/60 

4. Ta66po- 
AHoPht 

5. 06p. 49 

6. 06p. 53 

7. 06p. 52 

8. 06p. 
1631760 

OCHOBHbie 









a 

5,6 

9,9 

8,1 

4,5 

4,9 

4,7 

5,2 

7,1 

b 

30,5 

25,0 

24,5 

24,2 

30,5 

32,8 

30,2 

28,8 

c 

7,8 

3,1 

9,0 

11,8 

9,7 

9,0 

7,7 

7,7 

S 

56,0 

61,7 

58,2 

59,5 

54,7 

53,6 

56,8 

56,4 

HonojiHHTejibHbie 









r 

33,8 

58,6 

36,9 

45,4 

32,9 

43,0 

33,9 

35,3 

tri 

40,9 

35,1 

47,4 

51,2 

52,4 

46,5 

48,5 

47,1 

c' 

25,3 

35,9 

15,8 

3,4 

14,6 

18,5 

17,6 

17,6 

n 

92,5 

96,1 

83,8 

76,8 

88,5 

87,9 

89,2 

92,0 

t 

1,3 

2,7 

1,2 

0,9 

1,0 

1,2 

0,8 

0,8 


12,8 

17,6 

— 

11,1 

6,0 

14,9 

7,5 

5,3 

Q 

- 7,2 

+ 0,8 

— 8,9 

- 1,8 

—10,0 

-11,4 

— 4,4 

— 9,1 


l 

1 — 6e30JiHBHH0Bbiii ra66po-AOJiepHT c KBapi;eM H3 pa3pe3a. II (6 jih30k k ra66po-AHoPHTy); 2 — KBapi;eBoe ra66po (Pa3pe3 II); 
3 — KBapi;eBoe ra66po (p. yroJibHbift pyqeti); 4 — ra66po-AHoPHT (cpeAHee H3 11 aHaJiH30B, no M. H. roflJieBCKOMy, 1959!); 
5 — oJiHBHHOBoe ra66po (Pa3Pe3 II); 6 — TpoKTOJiiiTOBbiii ra66po-AOJiepHT c aTaKCHTOBoti [TeKCTypoii (pa3pe3 II);7 — oJiHBHHOBbitt ra6- 
6po-AOJiepHT c aTaKCHTOBoti TexcTypoti (pa3pe3 II); 8 — oporoBHKOBaHHbiti ra66Po-AOJiepHT, noACTHJiaiomHfi KBapi;eBoe [ra66po, o6p. 
163/60 (p. yroJibHbift pyqeft).jj 


pa3pe3a HHTpy3HH. Mbi HMeeM b bhay nocTeneHHoe 
npoHHKHOBeHHe nojifl pacnpoerpaHeHiifl nopoA oa- 
Horo Ai«J )( ^ e P eHU ' HaTa B nojie coceAHero c hum ahcJ)- 
(J)epeHn.HaTa (cm. cpHr. 39, h Tadji. 12—16). Ajih 
cjiyqaa TaKCHTOBoro raddpo-AOJiepiiTa Mbi HMeeM 


BCe OCHOB3HH51 TOBOpHTb O TOM, HTO CyipeCTByiOT 
ABe rpynnbi nopoA. OAHa H3 hhx djiH3i<a koht3Kto- 
BblM, OJIHBHHOBbIM H OJIHBHH-dHOTHTOBbIM TaddpO- 
AOJiepiiTaM, BTopan npHdjin>KaeTCH k niiKpuTOBbiM 
h nepexoAHbiM k OJIHBHH-dHOTHTOBbIM raddpo-AO- 
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jiepirraM (cm. (J)Hr. 39 h Tadji. 13—14). Xapaicrep- 
ho TaK>Ke h ajiHHiie dojibmoro pa3dpoca ToneK co- 
CT3BOB KOHTaKTOBoro raddpo-AOJiepHTa. HeKOTO- 
pbie o6pa3Ubi (cm. (})Hr. 39, odp. 56A) npeACTaBJin- 
KDT y>Ke TpOKTOJIIITOBblH (nepeXOAHaH pa3H0CTb K 
nHKpHTOBOMy) raddpo-AOJiepiiT. Ojihbhh-6hoth- 
TOBbie raddpo-AOJiepiiTbi odpa3yioT cnjiouiHyio no- 
Jiocy, C OAHOH CTOpOHbl CMbiKaiomyiocH c OdjiaCTblO 
pacnojio>KeHHH cocTaBOB nHKpHTOBbix raddpo-AO- 
jiepiiTOB, c Apyrofl CTopoHbi npoTuriiBaiomyiocH k 
MecTy pacnojiojKeHHH cocTaBOB ojihbhhobhx raddpo- 
AOJiepHTOB. IImchho 0JiHBHH-6ii0THT0Bbie raddpo- 
AOJiepHTbl HBJIHIOTCH nepeXOAHbIMH pa3HOCTHMII OT 
nHKpHTOBbix k ojihbhhobhm raddpo-AOJiepiiTaM H no 
xHMH3My, h no reojiorHnecKHM B3aiiM00TH0meHHHM. 
K KOHTaKTOBbiM raddpo-AOJiepiiTaM npiidjiiDKaioTCH 
no MecTonojio>KeHHK) h nopoAbi H3 rpynnbi ojihbii- 
HOBoro raddpo (odp. 49, 53). Tpynna nopoA ot 
6e30JiHBiiHOBoro raddpo-AOJiepHTa (odp. 52) k 
raddpo-AHopirraM h KBappeBbiM raddpo 3aHHMaeT 
njiomaAb BepxHefi nacTii pon BeKTopoB HHTpy3iiii 
HopujibCK I. K 3T0fl *e nojioce b BepxHeii ee Haem 
npiiMbixaroT n tohkii cocTaBOB Haiidojiee khcjihx 
H 3Bep>KeHHbix nopoA BMemaromeii tojiiii.ii — 3K30- 
K0HT3KT0BbIX jiadpaAopoBbix nopcjjHpHTOB (odp. 
43A) h 3HAC3HHOBbix Anada30B (odp. 153), Kax 3T0 
xoporno bhaho Ha tfiiir. 40 (pa3pe3 II). nocjieAHee 
odcTOHTejibCTBO MO>xeT p aciieHHBaTbcn cjieAyio- 
u;hm odpa30M: sth nopoAbi H3 BMemaromen tojhpii 
5IBJI5HOTC5I 3(J)(J)y3HBHbIM H HHTpy3HBHbIM aHajIOra- 
mh Haiidojiee khcjihx AniJxJiepeHmiaTOB HHTpy3iiH 
HopHJibCK I. ToHKa cpeAHeB3BemeHHoro cocTaBa 
HHTpy3HH pacnojiaraeTCH, i<ai< y>xe roBopiuiocb, b 
nojie KpHCTajuiH3an,HH ojihbhh3 h djui3xa k odjia- 
CTH CKOnJieHHH BeKTOpOB OJIHBHH-dHOTHTOBOTO 
raddpo-AOJiepHTa (cm. t|)Hr. 39), ho OTJiiiHaeTCH ot 
nocjieAHiix HecKOJibKO dojibiniiM cooTHomeHiieM Ka- 
JIHH K HaTpHIO. 

ripHBJieKaeT BHHMaHiie HanpaBJieHiie BeicropoB 
neKOTopbix TaKCHTOBbix raddpo-AOJiepiiTOB. Bo 
mhothx cjiynanx 3th nopoAbi odeAHeHbi MarHHeM, 
o6oraiu,eHbi cfieMHHecKofi h odeAHeHbi cajiiiHecKOil 
H3BeCTbIO. 3 t 0 >Ke OTMeHeHO II AJ1H KBappeBOrO 
raddpo (o6p. 48B). ,H,aHHoe odcTOHTejibCTBO npoHB- 
jiaeTcn b nepeceneHHH BeKTopaMH sthx nopoA 
OKpy>Kaioiu,Hx BeicropoB Apyrnx nopoA- Xlpyran 
rpynna BeicropoB TaxciiTOBbix raddpo-AOJiepHTOB 
He OTJiiiHaeTCH CKOJIbKO-HHdyAb 3HaHHTeJIbH0 OT 
OKpy>Kaioui,Hx hx BeKTOpOB, 3HaMeHya nanajibHbie 
CT3AHH nepepaSoTKH nopoA b TaxciiTOBbie raddpo- 
AOJiepiITbl (B03HHKH0BeHIie OTAeJIbHbIX AeHKOKpa- 
TOBblX IHJIHpOB H nOJIOC). B OTAeJIbHbIX CJiyHaHX 
b TaKCHTOBbix ra66po-AOJiepHTax (odp. 4) Hadjno- 
AaeTCH Taxoe 3HaHirrejibHoe odoraipeHHe rjniH03e- 
mom, hto noHBJifleTCH HiicjiOBan xapaxTepucTHKa 
a' h BeKTop Ha npoeKH.HiiA.SB npnodpeTaeT noBO- 
poT najieBO. B stom cjiynae (JuiKCiipyeTCH h 3Ha- 
HHTejibHoe noBbimeHHe OTHOineHHH xajiHH k naT- 


pHio. KajiHH b TaKCHTOBbix raddpo-AOJiepirrax CBH- 
3biBaeTCH b dHOTHTe H b opTOKJia3e (npuneM 6 ho- 
tht ajih 3thx nopoA Majio xapaicrepeH). Ecjih cpaB- 
HHTb nOJIOrilH H3KJI0H BeKTOp & ynOMHHyTOTO TaK- 
ciiTOBoro raddpo-AOJiepiiTa Ha npoeKU.HH CSB c 
KpyTbIM H 3KJI0H0M BeKTOpOB nHKpHTOBbix II OJIII- 
BHH-dllOTHTOBblX ra66pO-AOJiepiITOB, Hpe3BbIHai"l- 
ho ofiorameHHbix 6 hothtom, to moikho CKa3aTb, 
hto TaKOfl h amiOH TaxcHTOBbiM raddpo-AOJiepiiTaM 
MomeT npiiAaTb Jirnub npucyTCTBHe 3HaHHTejib- 
hoto KOJiHuecTBa opTOKJia3a. HepaBHOMepHbiM Ha- 
JIOIKeHHblM o6oraiH,eHIieM 6 iI 0THT0M KOHTaKTOBbIX, 
TaKCHTOBbix, nHKpHTOBbix, OJIHBHH-6lIOTHTOBbIX 
nopoA ofiKHCHHeTCH dojibiuan necTpoTa h 3kjiohob 
B eKTOpOB Ha npoeKUHH CSB Aa>xe b npeAeJiax oa- 
hoh rpynnbi nopoA (oahoto An4ic})epeHii.naTa). /I,jih 
T aKCHTOBbix ra66po-AOJiepiiTOB (o6p. 59A, 21,158, 
200A), Kax h ajih KBapueBoro ra66po (o6p. 48B), 
OTMenaioTCH Taioxe cjiynaii oneHb HH3Koro otiio- 
HieHIIH K3JIHH H HaTpiIH, T. e. MO>KHO OJKIIAaTb B 
hhx noHTii nojiHoe OTcyTCTBHe 6 hotht 3 n Kajiiimna- 
Ta, hto noATBep>KAaeTCH MHKpocKoniinecKiiM H3y- 
neHiieM. 

3aKOHOMepHOCTii b nocjieAOBaTejibHOM pacnojio- 
iKeHHii AH(|)4)epeHii.HaTOB yAofiHee paccMaTpiiBaTb 
Ha AnarpaMMe A. H. 3aBapimKoro ajih OTAeJibHbix 
pa3pe30B. Ha (Jmr. 40 npHBeAeHa Taxan AnarpaM- 
Ma AJiH pa3pe3a II. CoeAHHHTeji bhhmh jihhhhmh co 
CTpejiKaMii noKa3aHO HanpaBJieHiie H3MeHeHii5i 
XHMH3M3 nopoA npH ABHJKeHHII OT HHIKHerO 3K30- 
KOHTaxTa (jiaSpaAopoBbin noptJuipHT, o6p. 43A) x 
3HA0K0HT3KTy (xoHTaKTOBbift ra66po-AOJiepHT, o6p. 
43B), AaJiee k TaxcHTOBbiM (o6p. 44), nHKpiiTOBbiM 
(o6p. 46A), OJIHBHH-OlIOTHTOBblM (o6p. 47), OJIH- 
bhhobhm (o6p. 48A), 6e30JiHBHH0BbiM (o6p. 52) 
ra66po-AOJiepiiTaM, h, HaxoHeu., x KBappeBOMy 
ra66po (o6p. 48B). K tohiom ojihbhhobhx rad- 

6pO-AOJiepHTOB 6jIII3KII II TOHKII COCTaBOB OJIHBH- 
HOBoro raddpo (odp. 49) h BepxHero aTaxciiTOBoro 
TpaxTOJiiiTOBoro raddpo-AOJiepiiTa (odp. 53). 

BapHamiOHHaH jihhhh cepiin nopoA cjiaraeTcn 
H3 AByx BeTBen: 1) ot Hii>KHero KOHTaxTa x mixpH- 
tobhm raddpo-AOJiepiiTaM h 2) ot niixpiiTOBbix rad- 
dpo-AOJiepiiTOB x BepxHeMy KOHTaxTy. B3aiiMH0e 
pacnojiojKeHiie sthx AByx BeTBeii HaMenaeTCH yn<e 
Ha cboahoh AnarpaMMe (cm. tjuir. 39), ho ocodeHHO 
OTHeTJiHBO npouBJineTCH Ha cjiiir. 40, rAe mojkho 
BHA eTb, hto AH^epeHiuiaTbi, pacnojiararoipiiecn 
h aA nHKpHTOBbiM raddpo-AOJiepiiTOM odoraipeHU 
cajninecKOH H3BecTbio b npoTHBonojio>KHOCTb hiijk- 
iihm Anc}x})epeHmiaTaM, rAe ee Boodipe Majio, xoth 
njiariiOKJia3 h naiidojiee ochobhoh (b nHKpHTOBbix 
raddpo-AOJiepiiTax njianiOKJia3a ropa3AO MeHbiue, 
neM b ojiiibhhobom raddpo-AOJiepiiTe). yKa3annaH 
3aK0H0MepH0CTb He KacaeTCH caMbix BepxHiix 
AHtJxJjepeHUiiaTOB, KOTopue HMeioT 3HaHiiTejibH0 
MeHbiue CaJIHHeCKOH II3BeCTII H, COOTBeTCTBeH H 0, 
dojiee iu,ejiOHeii, neM nopoAbi HiDKHeii bctbii. 
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IlHTepecHO OTMeTHTb Ha AnarpaMMe (cm. cjinr. 40) 
TaK>Ke OTHOCHTejibnoe H3MeHeHiie npoHBJieHHH cyjib- 
(Jjhaob BAOJib BepTHKajibHoro pa3pe3a. HaMenaioTCH 
HHTeHCHBHblH HHJKHHH H rOpa3AO MeHee HHTeH- 
CHBHblH BepXHHH M3KCHMyMbI CyJIb(|)HAOB C npaK- 
THHeCKH CTepHJIbHbIMH OJIHBHHOBbIMH H de30JIH- 
BHHOBbiMH raddpo-AOJiepHTaMH. B pa3pe3e II (cm. 
(jinr. 40) 3HamiTejibHoe npoHBJieHHecyjibc|)HAOB, co- 
nocTaBHMoe c TaKOBbiM hidkhhx TaKCHTOBbix rad- 
dpo-AOJiepHTOB, CBH3aH0 b BepxHeft nacTH pa3pe3a 
C OJIHBHHOBbIMH aTaKCHTOBbIMH nOpOASMH (o6p. 
53). OcodeHHO HarjIHAHO OTCyTCTBHe 3aBHCHM0CTH 
cyjib(J)HAH3aii,HH nopoA ot H3MeHeHHH xiiMHnecKO- 
ro cocTaBa (JieMHHecKHx MHHepajiOB sthx nopoA 3a- 
MeTHO Ha AnarpaMMe AonojmiiTejibHbix hhcjiobmx 
xapaKTepiiCTHK B KanecTBe npiiMepa npn- 

BeAeM neTbipe noAodHbix AnarpaMMbi, npeACTaB- 
jieHHbix Ha (|mr. 41. HyMepamm odpa3H.OB nopoA 
Ta >Ke, hto b Tadji. 12—16. II3 AnarpaMM A \\ B 
(cm. (JiHr. 41, cooTBeTCTBeHHO, pa3pe3bi I h II) 
Kax dyATO dbi BbiTexaeT yMeHbmeHne cyjib(J)HAH3a- 
UHH BMecTe c yBejiHHeHHeM coAepjKaHiin cfieMiwe- 
ckoh H3BecTH b TeMHOUBeTHbix Mimepajiax nopoA 
pa3pe30B. C Apyroft CTopoHbi, AiiarpaMMa r (cm. 
(J)Hr. 41, pa3pe3 VIII) AaeT npHMO npoTHBOnojiojK- 
Hyio KapTHHy (odp. 200 A). Mojkho dbiJio dbi Ay- 
MaTb, hto c yBejiHHeHHeM MarHe3iiajibH0CTH (J)e- 
MHnecKHx MHHepajiOB dyACT HadjiroAaTbCH Handojib- 
LHHH 3(|)(^eKT CyJIb(J)HAH3aUHH (lOK 3T0 CJieAyeT H3 
jiHKBaunoHHbix npeACTaBJieHHH na reHe3HC cyjib- 
(jjHAOB HopujibCKa), ho 3to onpoBepraioT AnarpaM- 
Mbi B, B h T (cm. (J)Hr. 41). Ha AnarpaMMe B MaK- 
CHMyM cyjib(J)HAH3auHH HMeeT odp. 53 (BepxHHH 
aTaKCHTOBbiH TpoKTOJiHTOBbiH raddpo-AOJiepirr), a 
He nHKpuTOBbie raddpo-AOJiepHTbi. Ha AnarpaMMe B 
T3K0H M3KCHMyM XOTH H npiiypOHeH K nHKpHTO- 


bhm raddpo-AOJiepHTaM (odp. 22), ho 3Aecb ?Ke npii- 
cyTCTByeT nopoAa (odp. 24) c TaKHM me ypoBHeM 
MarHe3najibH0CTH tjieMHHecKHX MHHepajiOB, ho c 
BecbMa CKpoMHOH cyjib(J)HAH3auHeH. Ha AnarpaM- 
Me r 3aMeTHa AaJKe odparaan TeHACHUHH, B03pa- 
CTaHHe cyjib(J)HAH3auHH b crapoHy noHiOKeHim Mar- 
He3HaJIbH0CTH OT nHKpHTOBbIX (odp. 2001”) K TaK- 
chtobhm raddpo-AOJiepHTaM (odp. 200A). 

nOnyTHO HanOMHHM, HTO B HopHJIbCKHX HHTpy- 
3HHX IHHpOKO H3BeCTHbI CJiyHail H3X0AOK nHKpH¬ 
TOBbIX raddpo-AOJiepiiTOB B00dm,e hjih ynacTKaMH 
nOHTH He HeCyiH,HX CyjIbtjlHAOB (HHTpy3HH 
HopiIJIbCK II, I iMaHrAHHCKaH, II HeKOTOpbie Apy- 
me). Bee H3Jio>KeHHoe Bbirne npHMO yKa3bmaeT Ha 
h ajio>KeHHbiH xapaKTep cyjibt|)HAH3aii,HH h 6hoth- 
TH33UHH Ha yme ajiopMHpoBaBmiiecH nopoAbi hht- 
py3ini. Od 3tom >Ke CBHAeTejibCTByeT h npoHBJieHiie 
AByx MaKCHMyMOB cyjib(|)HAH3auHH, npnypoHeH- 
HblX K BepXHHM H HIDKHHM 3HA0K0HT3KT0BbIM , Halil, e 
aTaKCHTOBbiM nopoAaM, npeACTaBJimomiiM codon 
ocHOBHbie nerMaTOHAbi. 

B 3aKJHOHeHiie CJieAyeT OTMeTHTb HepaBHOMep- 
Hoe pacnpeAejieHiie xpoMa b nopoAax HHTpy3HH, b 
tom HHCJie h b niiKpiiTOBbix raddpo-AOJiepirrax (b 
nocjieAHHX ot ncne3aioiii,e Majibix npoHBJieHHH ao 
3HamiTejibHbix KOJinnecTB). nocjieAHee h3boaht Ha 
Mbicjib o bo3mo>khom dojiee n03AHeM nepepaenpe- 
AejieHHH xpoMa no OTHOiueHiiio ko BpeMemi od- 
pa30BaHHH niiKpiiTOBbix raddpo-AOJiepHTOB. Oho,, 
no-BHAHMOMy, dbiJio npnyponeHO k MOMeHTy od- 
pa30BaHHH TaKCHTOBbix raddpo-AOJiepiiTOB. 

Il3 npOHHX HHTepeCHbIX ijiaKTOB Hy>KHO 0,TMe- 
THTb noKHCJieHiie co cnaAOM MarHe3iiajibH0CTH y 
KOHTaKTOBoro raddpo-AOJiepiiTa no HanpaBJieHino 
ot KOHTaKTa k TaKCHTOBOMy raddpo-AOJiepHTy B 
pa3pe3e VIII (cm. Tadji. 6). 


rAaea 4 

rAABHEHUIME nOPO£OOEPA 3 yiOI 4 HE MMHEPAAbI 
nopo/t MHTPY 3 HH HOPMAbCK I 


npopecc KpiiCTajiJiH3aii,HOHHOH AntJxjiepeHmia- 
UHH da3ajibT0B0H MarMbi onpeAejineTCH b ochob- 
hom KpiiCTajuni3aHHeH HecKOJibKHx cepufi TBep- 
Abix pacTBopoB, a iimchho, OJIHBHHOB, njiarHOKJia- 
30B, niipOKCeHOB (pOMdlineCKHX II MOHOKJIHHHblx) 
II MameTHTOB. OTMeTHM OCHOBHbie nepTbl MHHepa¬ 
jiOB, npeACTaBJimoiu,iix ciiJiiiKaTHbie cepun. J\jin 
KpaTKoro od3opa hx KpiiCTajuionTimecKiix cbohctb 
h cocTaBa npiiBOAHTCH CBOAHan Tadjinpa 17. KpoMe 
Toro, 0Ka3biBaeTCH nojie3HOH, Tadji. 11,ocHOBaHHan 
Ha nepecneTax pe3yjibTaT0B xHMHnecKHx aHajiH30B 
cooTBeTCTByroiHHx nopoA- 


Oahbhhw 

Ojihbhhom npeACTaBJieHbi nepBbie npoAyKTbi 
KpHCTaJIJIH3aUHH HOpHJIbCKHX HHTpy3HH. HepBO- 
HanajibHO sto nonTii hiicthh (JiopcTepHT c coAep- 
>KaHHeM He dojiee 15% t|)aHJiHTOBoro KOMnoHeHTa. 
no Mepe t|)opMnpoBaHHH miKpiiTOBoro raddpo-AOJie- 
piiTa ii yBejiHneHHji mouihoctii ocajKAeHiioro cjioh 
KpiiCTajuiOB ojiHBHHa nocjieAHHH odoramaeTCH 
(JjanjiiiTOBoii MOJieKyjioft n b nepexoAHOH pa3H0CTH 
k ojiHBiiHOBbiM raddpo-AOJiepHTaM y)Ke MO>KeT HMeTb 
b cocTaBe dojiee 20% (JianjiHTa (cm. Tadji. 11 n 17). 
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T a 6 ji h u. a 17 


CBOAHan Ta0JIHU,a KpHCTajIJIOOriTHHeCKHX KOHCTaHT *, COCTaBOB, MHHepajIOB nopojl HHTpy3HH HopHJIbCK I 


IlopOflbl H HI py3HH 

Ormme- 

CKHe 

CBoiicTBa 

Ojihbhh 

POMCHHeCKIlft 

nupOKceH 

IOlHHOnHpOKCeHbl 

IIjiarH0KJia3 

HopMajibHbiii 

nHJKOHHT 

cydKajibAHeBbift 

nil^OHHT 

KBapueBOe ra 66 po 

2v 

cNg 

Ng 

Np 

CocTaB 

— 


1,712 

1,690 


N 86 (aapo), 

N 42 (Kpaii) 

OjiiiBHHOBoe rafifipo 

2 v 
CNg 

Ng 

Np 

CocTaB 

(±) 90° 

1,738 

1,701 

FastFoad 

— 

(+) 45,5—46° 

1,710 

1,682 

H edziDizsEtizs 

— 

1 1 572") w 70 
1,564/ N /U 
N 70, 80, 90 

npH3MaTHqeCKH OCflHTOBblii 
ragfipo-flOJiepiiT (ra 66 po- 
AHOpHTbl H 6e30JIHBHH0- 
Bbie t-a) 

2 v 

cNg 

Ng 

Np 

CocTaB 

— 

E/li3—Q^F S27— 3 G 

(+) 52—54° 
41—44° 
1,726 

1,702 

HedsoDiiiEnii 

— 

N85 (hapo), 
Ao 45 (Kpaii) 

E-* 

cl 

CL) 

>=; 

o 

n 

6 

9 L. 

vo 

\o 

Cv 5 

t-. 

3 

CQ 

O 

s 

s 

2 

O 

OcJiHTOBbiii ra 66 po- 
AOjiepiiT 

2 v 

cNg 

Ng 

Np 

CocTaB 

(— ) 86(—)—80° 

1,720—1,732 

1,680—1,692 

F 30 F 07c—70 

(_) 66—72° 
ao 4° 

1,700 

1,686 

EnnFsn 

(+)48—49 
39—41° 
1,720 

1,698 

HedzsDiizEtizo 

(+) 20 ° 

40° 

1,728 

1,700 

HedsiDiooEiiio 

N95 (HApo), 
AO 50 (Kpaii) 

ri 0 HKHJ 100 (J)HT 0 Bbie 
ra 66 po-AOJiepHTbi 
(rJiaBHbiM ofipa- 
30M ojihbhh- 6 ho- 
THToBbie r-A) 

2 v 
cNg 

Ng 

Np 

CocTaB 

90— (—) 86 ° 

1,704—1,708 
1,668—1,670 
Faio-zaFo S i-8o 

(—) 70—76° 

JX 0 2° 

1,694 

1,684 

EiiwFs-x 

(-|-) 45— 50° 
39—40° 
1,710 

Hed24,DLnEti2Q 

oq. Majibiii (—0°) 
38° 

1,680 

/7ed 3 iDt3(i£/47 

N95 («Apo), 
AO 50 (Kpaii) 

riHKpHTOBbiii ra 66 po-AOJie- 

PHT 

2a 

cNg 

Ng 

Np 

CocTaB 

(—) 89, (+) 88 ° 

1,700 

1,662 

Fcii^Fosa 

(—) 74°—79 

1,690—1,692 

1,676—1,678 

E1181-70 Fs-LO -21 

(+) 46;(+)50; 

1+) 51° 

— 35, 30—35 
1,692; 1,700; 
1,700 

1,672; 1,680; 
1,668 

H edicDi^iE U 33 

H ed\2Di*>\En3\ 

— 

N95 (HApo), 
AO 55 (Kpaii) 

TaKCHTOBbifi ra 66 po-AOJie- 
pHT 

2 a 
cNg 

Ng 

Np 

CocTaB 

(—)84— (—) 88 ° 

1,724—1,726 

0 , 686 — 1,688 

F Q. 03 — 23 F 0^3—12 

AO FaziFow 

(—) 60—76° 

1,704 

1,692 

E 1108 FS 33 

(+) 53; (+) 44 
42; 38° 
1,712; 1,692 
1,690; 1,672 

Fledis, sDitffiEtin 
HedioDkiEii33 

— 

N95 (HApo), 
Ao 45(Kpaii) 

KoHTaKTOBbiii ra 66 po-AOJie- 
PHT 

2a 

cNg 

Ng 

Np 

CocTaB 

(—) 85—87 ao 
(—) 82° 

1,715 ao 1,756 
1,680 ao 1,726 

F cto^—oiF O 70—70 

AO FuioFos 5 

(—) 60—76° 

1,704 

1,692 

E1188FS31 

(+) 53; (+) 50° 

42; 41° 
1,715; 1,720 
1,691; 1,702 

HedisDiioEtio 

HedsiD'hsEtm 

— 

1,563; 1,562 
1,555; 1,554 
N51; N50 
NN 57; 63; 
65 ao 78 


* no flaHHMM M. I-I. FoA-aeBCKoro (1958, 1959 ), a TaK/Ke HaulliM HaGjliOAeHHHM. HHTepnpeTauna COCTaBOB npoii3BOAHJiacL no Bimneji- 
Jiy (1949) H Co6oj]eBy (1950). 



B ojiHBHHOBbix raddpo-AOJiepHTax b cocTaBe ojih- 
bhh3 noHBjiHeTCH y»ce ao 30% (JmflJiHTOBoro kom- 
noHeHTa, npuneM k MOMeHTy OKOHnaHiui ero Kpn- 
CTaJlJIH3aUHH H HCHe3HOBeHH5I H3 nOpOA HHTpy3HH B 
cocTaBe MO»ceT dbiTb ao 32—36% cjiajuniTa («rad- 
6po-fliia6a3bi co cnopaAiinecKHM ojihbhhom», 
no M. H. ToAJieBCKOMy, 1959). 

MaKCHMajibHan >Kejie3HCT0CTb ojiHBHHa OTMe- 
naeTCH b KOHTaKTOBbix raddpo-AOJiepHTax (cm. 
Tadji. 11 h 17), r^e HapHAy c cocraBaMH, HMeioiHH- 
mh 21—24% Fa moji. h xapaKTepHbiMH a-hh ojih- 

BHH-dllOTHTOBblX H OJIHBHHOBbIX raddpO-AOJiepH- 

tob 1 , npucyTCTByioT ojiHBHHbi c 38—45% Fa moji. 
Mo>KHO OblJIO paCCHHTbIBaTb BCTpeTHTb B KOHTaK¬ 
TOBbix raddpo-AOJiepHTax caMbie paHime KpiiCTaji- 
jibi MarHe3HajibHoro ojiHBHHa, ho Me>KAy TeM hx HeT. 
no HarneMy mhchhio, jxjw odFACHeHUji 3Toro cjiaK- 
Ta ecTb ABa nyTH. Jludo npn odpa30BaHHii koht3k- 
tobhx raddpo-AOJiepiiTOB BbiAeJiHJica Handojiee 
MarHe3HaJIbHbIH OJIHBHH, KOTOpblH n03)Ke B CHJiy 
KaKHX-TO npiiHHH (noBbiuieHHH noTeHHiiajia u<ejie- 
3a) H3MeHiui cboh cocTaB, jindo noBbimeHiie )Kejie- 
3HCTOCTH OJIHBHHa (KaK II npOHIIX TeMHOHBeTHblX 
MHHepaJIOB) BbI3B3H0 KpiICTaJIJIH3aHHeH HX H3 
npHKOHTaKTOBbix oSbcmob MarMbi, odorameHHbix 
mejiOHaMH (no-BHAHMOMy, 3a cneT accHMiijummi 
ocaAOHHoro MaTepnajia). 3 thm *e mojkho odtHC- 
HiiTb KpiicTajuiH3au,Hio 3Aecb ii dojiee khcjioto njia- 
niOKJia3a. HadjnoAeHHii noAodHoro xapaKTepa ajih 
njianiOKJia3a h nupoKceHOB hcahbho onncaHbi (He- 
jmmeB h AP-, 1963) b CBH3H c SKcnepiiMeHTaMii no 
njiaBjieHHio da3ajibT0B. B TaKCHTOBbix raddpo- 
AOJiepiiTax >Kejie3HCT0CTb ojiHBHHa Taione noBbi- 
uiaeTCH no cpaBHeHino c TaKOBOH ojiHBHHa nHicpii- 
TOBbix raddpo-AOJiepiiTOB, ho 3Aecb HeT eAHHOod- 
pa3HH h BCTpenaioTCH Bee nepexoAbi ot Haiidojiee 
MarHe3iiajibHoro ao dojiee >Kejie3HCToro, npucyme- 
ro odbiHHO BepxaM ojiiibiihoboto raddpo-AOJie- 
piiTa. 

B TaKCHTOBOM raddpo-AOJiepHTe, b OTJiHHiie ot 
A pynix AHtJxJjepeHUHaTOB, BCTpenaioTCH noiiKHJio- 
KpucTbi ojiHBHHa, a TaKJKe MejiKiie (rpaHyjiHpoBaH- 
Hbie) 3epHa (cm. npiuiojK., Tadji. Ill, 1,2). Ojihbhh 
3thx odpa30BaHHH dojiee >KeJie3HCTbiii, neM ojih¬ 
bhh miKpiiTOBbix raddpo-AOJiepiiTOB. C Apyroft cto- 
poHbi, b 3toh xe nopoAe MoryT npucyTCTBOBaTb 
HAHOMOpcjlHbie KpHCTaJIJIbl 0JIHBHH3 OdblHHOTO pa3- 
Mepa, HMeioiii.He Taxofi xe MarHe3HajibHbifi cocTaB, 
KaK h ojihbhh b nHKpiiTOBbix raddpo-AOJiepHTax. 

IlHTepecHO nonyTiio Taione 3aMeTHTb, hto npn 
nAaBjieHHH nuicpuTOBbix raddpo-AOJiepiiTOB, He 


1 CorJiacHO reHKnny ii flp. (1963), ojihbhh h3 ojihbhho- 
bhx rafifipo-AOJiepiiTOB (c >KeJie3HCTOCTbio 26%) HMeeT cjie- 
Ayioiunii XHMimecKiifi cocTaB (Bee. %): Si 02 — 38,47; TiO a — 
He o 6 h.; AI 2 O 3 — 1,55; Fe 2 03 — 1,70; FeO — 21,15; MnO— 
0,35; MgO — 36,04; CaO — 0,85; Na 2 0 —0,12; K 2 O — 
0,07; Cr 2 0— 0,04; cyMMa — 100,34. OicioAa <)>opMyjia 

l^-' a 0,02^ rl 0,01^S 1 ,39^ e 0,40^ e 0,03^0,04)1, 


H30jnip0BaHHbix ot B03Ayxa, npn TeMnepaType oko- 
JIO 1300° B CTeKJie OCTaiOTCH TOJIbKO KpiICTaAAbl 
nacTHHHO onamiTH3iipoBaHHoro ojniBima (npaKTH- 
necKH hhctoto (JiopcTepHTa). npn HarpeBaHim ao 
1350° h AHJibHeHineM oxjiajKASHHH cnjiaBa nojiyna- 
eTCH 3ejieHOBaTO-dypoe CTeKJio c Maccoft CKejieT- 
HblX KpiICTaJIJIOB H KpiICTaJIJIHTOB. PeHTTeHOMeTpH- 
necKoe H3yHeHHe cnjiaBa noKa3biBaeT npucyTCTBHe 
3Aecb KJiHHonHpoKceHa h ojiHBHHa, b cocTaBe ko- 
Toporo HMeeTcn okojio 20% (^aiuniTa (EjniceeB, 
1957), t. e. b SKcnepiiMeHTe OTMenaeTCH KpucTajuni- 
3au.H5i dojiee >Kejie3HCToro ojiHBHHa npn oxjia>KAe- 
hhh pacnjiaBjieHHofi nopoAbi c MarHe3iiajibHbiM 
ojiiiBHHOM. B TaKCHTOBbix raddpo-AOJiepHTax >Ke, 
KaK noKa3biBaeT MHKpocKonHnecKoe H3yHeHiie, 
KaK npaBHJio, ao nojiHoro pacnjiaBjiemifl 3epeH 
ojniBima AeJio ne aoxoaht, t. e. TeMnepaTypbi He 
AOCTiiraioT 3 toto pyde»ca, ho sth 3epHa, dyAynn 
norpy>KeHbi b MarMy iioboto cocTaBa, Bbmy>KAeHbi 
npHBeCTH CBOH COCTaB B COOTBeTCTBHe c COCTaBOM 
pacnjiaBa. Boicpyr MarHe3iiajibHoro ojiHBHHa mo- 
ryT noHBHTbcn dojiee >Kejie3iiCTbie KaeMKH. B cjiy- 
nae u<e rpaHyjumiiH Kpymibix KpucTajulOB B3an- 
MOAeHCTBIie TBepAOH (J)a3bl c >khakoh npiIBOAHT K 
nojiHOMy H3MeHeHHio cocTaBa mcjikhx 3epeH Ha 
dojiee >Kejie3HCTbiH. 

JlerKO 33MeTHTb, HTO MeHbUiaH B03M0)KH0CTb K 
H30M0pcj)H0My 3aMem,eHHio MarHim Ha HHKejib b 
peuieTKe ojiHBHHa dojiee >Kejie3HCToro cocTaBa npn- 
BeAeT b KOHeHHOM cneTe k nocTeneHHOH KOHueHTpa- 
mui dbiBiuero ciijniKaTHoro HHKejin b hobom pac- 
njiaBe no Mepe KpHCTajuni3auHH nocjieAHero. 
OrpaHHHeHHan bxoahmoctb ero b pemeTKii MHHe- 
paJIOB C OTHOCHTeJIbHO BbICOKOH H4eJie3HCTOCTbIO 
COXpaHHT HHKejib AO MOMeHTa nOHBJieHHH 3H3HH- 
TejibHbix noTeHH.ua jiob cepbi, KOTopan h CBH>KeT 
ero coBMecTHO c >Kejie30M b HHKejiHCTbiH nuppo- 
thh . TaKOBa, no HaniHM npeACTaBjieHHHM, cyAbda 
ciijniKaTHoro HHKejiH, BxoAHurero rjiaBHbiM odpa- 
30 M b pemeTKy MarHe3iiajibHoro ojiHBHHa. CaMO 
cyiuecTBOBaHiie ciijniKaTHoro HHKejiH b ojuiBime 
IIOpHJIbCKHX HHTpy3HH MaJIO y KOrO BbI3bIBaeT COM- 
neHiie h naxoAHT Aa-nbHeHiuee noATBepjKASHiie b 
nocjieAHiix HCCJieAOBaHHHX A. J\. reHKHHa (reH- 
KHH H AP-, 1963). 

nMpOKCeHbl 

I l3yHeHHIO mipOKCeilOB, KpHCTaJIJIH3yiOIHHXC5I 
H3 da3ajibTOBOH MarMbi, b nocjieAHiie toah dbuio 
nocBHiueHO dojibiuoe KOJinnecTBO padoT. Xecc 
(Hess, 1941) h necKOJibKO no3?Ke 3ABapAC (1950) 
noKa3ajin odui.ee nanpaBjieHHe KpHCTajuiH3aHHH 
nupoKceHOB b npopecce t^paKHiiOHiipoBaHiiH. Ohh 
yKa3ajiH na Hajiiinne AByx nupoKceHOBbix phaob 
K piiCTajuiH3aHHH, ycTaHOBHJiH cooTHomeHiie Me>K- 
Ay poMdunecKHM nupoKceHOM h cyduajibUiieBbiM 
niOKOHHTOM, odbHCHHJiii CTpyKTypbi pacnaAa b 
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mipOKceHax. Handojiee xoporno H3yneHbi niipox- 
ceHbi c^paKUHOHiipyromeHCH MarMbi Ha npiiMepe 
CKaeprapACKon HHTpy3HH (Wager a. Deer, 1939 n 
no3»ce Brown, 1957). ,U,0CTaT0HH0 xoporno H3y- 
neHa nocjieAOBaTejibHOCTb KpiiCTajiJiH3amm nn- 
poKceHOB h ajib HeKOTopbix HHTpy3iiH H3 Apynix 
nacrei! Miipa, b nacTHOcrn, ajib PeA Xiijiji b Tac- 
MaHini (Dougall, 1961), TAe HanpaBJiemie Kpiieraji- 
Aii3amiH b odeiix cepimx niipoKceHOB oneHb Ha- 
noMimaeT TaKOBoe b HHTpy3iiii CxaeprapA. Bo 
Bcex H3BecTHbix cjiynanx nojiynaioTCH Asa pHAa 
napajuiejibHO KpiiCTajuiii3yioimixcH niipoKceHOB: 
doraToro ii deAHoro KajibmieM. YnoMUHyrae 3bto- 
pbi Ha3bmaioT doraTbie KajibmieM KJiiiHoniipoKce- 
Hbi aBriiTaMii, a deAHbie — mi>KOHiiTaMii. Ha npii¬ 
Mepe HopMajibHbix TpannoB CiidiipcxoH nnaT- 
(JjopMbi B. C. CodojieBbiM (1936) dbuio n0Ka3aH0, 
hto no MajiOMy coAepnraHino ajnoMiiHiiH, nepecbi- 
meHHOCTii iix MaraiieM n >Kejie30M no OTHomemno k 
Kajibmiio (b (JiopMyjie niipoxceHa pHAa AuonciiA— 
reAeHdepniT) ii Te ii Apynie KJiiiHomipoKceHbi 
npeACTaBJinioT codon TBepAbin pacTBop AiionciiAa, 
reAeHdepniTa ii KJiiiHOSHCTaTiiTa, Tan Ha3bmae- 
Mbie mi>KOHHTbi. Oahu ii3 hiix HMeioT HH3Kiie co- 
AepjKaHiin KajibmiH, Majibie yrjibi onTimecKiix ocen 
(AOxoAnuriie ao Hyjin), nepeMeHHyio opiieHTiipoBKy 
njiocKOCTii onTimecKiix ocen ot nojioxeHiiH napaji- 
jiejibHoro (010) k nepneHAHKyjinpHOMy (010). 
3to cydnajibiriieBbie KJiiiHomipoKceHbi (mipox- 
ceH Bajin). Xlpyrne niDKOHiira HMeioT b cocTaBe 
3HaniiTejibHbie xojninecTBa Kajibmin, yrjibi onra- 
necKiix ocen HecnojibKO MeHbiniie, neM y aBniTOB, 
AiionciiAa ii reAeHdepniTa ii H33biBaioTCH HopMajib- 
HbiMii niDKOHHTaMii (roAJieBCKiiii, 1958). Ecjih 
pnA doraTbix KajibmieM niipoKceHOB coctoiit TOJib- 
KO 113 KJIIIHOniipOKCeHOB, TO BTOpOH pHA COCTOIIT 
113 OpTO- II KJIIIHOniipOKCeHOB, npiIHeM B33IIM00T- 
HOineHiin Me*Ay nocjieAHiiMii peryjnipyioTCH, Kait 
n0Ka3aH0 XeccoM (Hess, 1941), B3aiiMHbiM pacnojio- 
)KeHiieM TeMnepaTypHon KpiiBon MarMbi ii KpiiBon 
iiHBepciiii cydirajibrnieBbin niDKOHiiT — poMdii- 
necKiin nupoKceH (cm. cjiiir. 43). B Haiidojiee bh- 
coKOTeMnepaTypHbix (MarHe3iiajibHbix) nopoAax 
KpiiCTajiJiii3yeTCH opTomipoKceH, Tax Kax ero 
nojie ycTonmiBOCTii nepexpbiBaeT caMbie Bbicoiriie 
3HaneHiiH TeMnepaTypu MarMbi. C naAeHiieM TeM- 
nepaTypbi MarMbi ii HapacTaHiieM >Kejie3iiCT0CTii b 
pe3yjibTaTe t^paxmiOHiipoBaHiiH MarMbi (ao npe- 
AejibHoro cooTHomeHHH Mg:Fe = 70:30; Hess, 
1941) OHa BCTynaeT b nojie ycTonmiBOCTii cydxajib- 
mieBoro niuKOHHTa, KOTopbin ii KpiiCTajuimyeTCH 
3Aecb,. iiHBepcupyncb npn nocTeneHHOM oxjiancAe- 
h ii ii b opTomipoKceH. IiHBepciiii MonreT ii He 
npoii30HTii b cjiynae dbiCTporo oxjia>KAeHiiH. TorAa 
ajib cydKajibmieBoro mipoKceHa HacTynaeT MeTa- 
CTadiuibHoe cocTOHHiie (Wager a. Deer, 1938). 
P(oBrajib (1961), onncbiBan nupoKceHbi HHTpy- 
3iiii PeA Xiijiji, cyMMiipoBaji Ha cnemiajibHon Aiiar- 


paMMe (4»ir. 42) MHoriie pe3yjibTara xiiMimecKiix 
aHajni30B ii onTimecKiix onpeAejieHiin mipoKce- 
HOB OCHOBHbIX AIl4 ) 4 )e P eHI l II P OBaHHbIX HHTpy3IIH, 
BKjnonaH CKaeprapACKyio 2 . Oh npiixoAHT k bh- 
BOAy o nojiHOM cxoACTBe HanpaBJieHiin xpiiCTaji- 
Jiii3amin cepiin niipoKceHOB b CKaeprapACKon iih- 
Tpy3im ii PeA Xiijiji. Kai< ii ajib CxaeprapACKon 
iiHTpy3ini, Ha KpiiBon KpncTajuiii3amiH dorarax 
KajibmieM niipoKceHOB HMeeTCH MiiHiiMyM b co- 
AepjKaHim KajibmiH b npeAejiax ABymipoxceHOBO- 
ro nojin, t. e. b KOHire MarMaranecKoro npopecca 
nupoKceHbi onnTb odoramaioTCH KajibmieM. no- 
AodHan nre tchachuiih k yMeHbineHiiio Kajibmin Ha- 
MenaeTCH ii y xpiiBOH KpiiCTajiJiii3amin HopMajib- 
Hbix niDKOHHTOB iiHTpy3iin HopiuibCK I ii ein,e do- 
jiee OTneTJiiiBO AjiaMA»axcKon HHTpy3iiii, rAe 
OTMenaeTCH noAOdHbin »ce MiiHiiMyM. B to »ce Bpe- 
MH OTMeTIIM, HTO eCJIII KJIIIHOmipOKCeHbl HHTpy- 
3iiii PeA Xiijiji MeHee doraTbi KajibmieM, neM cxaep- 
rapACKiie, to a^h HopnAbCKon ii AjiaMA»axcKOH 
IIHTpy3IIH ClldlipCKOH nAaTtJiopMbi, HaodopOT, 
HadjnoAaeTCH CMemeHiie cocTaBOB b CTopoHy odo- 
rameHiin KajibmieM (cm. cjnir. 42). Bjiii3kii Ha- 
npaBJieHiin nocjieAOBaTeJibHon KpiiCTajiJiii3amin ii 
y cydirajibixiieBbix n ii k o h ii t o b. 
Odin,IIH XOA KpiICTaAAH3an,HII, KaK MOJKHO BIIACTb 
113 AiiarpaMMbi (cm. tjnir. 42), aHajiomneH a^h mho- 
mx noAodHbix HHTpy3iin. KpiiCTajiJiii3amiH, i<ai< 
yn<e roBopiuiocb, HamiHaeTCH c MarHe3iiajibHoro 
opToniipoitceHa npii nporpecciiBHOM AaJibHenmeM 
HapacTaHim ero >Kejie3iiCT0CTii BnjiOTb ao coot- 
HOineHiiH Mg:Fe okojio 70:30, xorAa oh npeKpama- 
eT KpiiCTajiJiii30BaTbCH ii BMecTO Hero BbiAeJineTcn 
cydirajibrnieBbin niDKOHiiT. B npopecce (JipaKmio- 
HiipoBaHiin oh Taioxe odoraipaeTCH *ejie30M ii b 
KOHire kohuob BbixoAHT 3a npeAejibi ABymipoKce- 
HOBoro nojin ii npexpamaeT KpiiCTajiJiii30BaTbCH. 
npeAeji ABymipoKceHOBoro nojin opeHiiBaeTCH 
p 33HbIMII aBTOpaMII HeCKOJIbKO OTJIIIHHO. TaK A JIB 
HHTpy3iiii PeA Xiijiji (Dougall, 1961) oh HacTy- 
naeT npii cooTHomeHHH Mg:FeB mipOKceHax 40: 60, 
AJiH CxaeprapAa. 50:50, ajib TOJieniiTOB Boodipe 
45:55 (Polderwaart a. Hess, 1951). TaxiiM odpa- 

30M, eCJIII B paHHIOK) II CpeAHIOIO CTaAHIO (JjpaKUIIO- 
HIipOBaHIIH da3aJIbT0B0H MarMbi B KOTeKTIineCKOM 
paBHOBecim KpiiCTajuimyeTCH deAHan ii doraTan 
Ca t}ia3bi, to b nocjieAHioio CTaAHio (|)paKmiOHiipo- 
B3HIIH KpiICTaJIJIII3yeTCH TOJIbKO KJIIIHOmipOKCeH, 
doraTbin KajibmieM. B pBAe padoT (Hess, 1941; 
Polderwaart a. Hess, 1951; Dougall, 1961 ii AP-) 
noKa3aHO miipoKoe pacnpocTpaHeHiie b kjiiiho- 
nupoKceHax tohkhx njiacTiiHOK pacnaAa. B xpii- 
CTajuiax HopMajibHoro niracoHiiTa npiicyTCTByioT 
nAacTHHKH cydKajibmieBoro muKOHiiTa h Haodo- 
poT. YXjih PeA Xiuuia n0Ka3aH0, hto nJiacTHHKii 


2 Ha 9Ty>i<e unarpaMMy Mbi HaHecJin HMeiomHeca AaiiHbie 
no niipoKceHaM HopuJibcna n nacTimno AjiaMA*axa. 
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Our. 42. /InarpaMMa cociaBOB h nopHAOK KpHCTaJiJiH3amiH nupoKceiioB HeKOTopbix Ca3aJibTOHAHbix HiiTpy3nft (AaeTcn b 

ochobhom no Dougall, 1961) 

1 — HopmibCK I: a — xiiMaHaJiii3bi, 6 — no onTHKe, no To^JiGBCKoMy, 1958 (nopsiflKOBbiMH i;uc})paMH odoanaHenbi ra(5(5po-AOJie- 
piiTbi: 1 — TaKCHTOBblii II KOHTaKTOBblii, 2 — miKpHTOBblft, 3 — nofiKHJIOO(j)HTOBblii OJIHBHHOBblii, 4 — 0(})HT0BbIIl OJIIIBH HOBbllii 
5 — npii3MaTii l iecKH o^iiTOBbiii; 2 — AjiaMA>KaxcKan miTpy3HH (xiiMaHajiH3bi no MacaiiTiicy, 1958); 3 — Karroo (WalKer a. 
Poldervaart, 1949); 4 —Beaver Bay (Muir, 1954); 5 — Red Hill; a — XHManajiH3bi, 6 — no onTHKe (Dougall, 1961); 6 — Still wa¬ 
ter (Hess a. Phillips, 1940; Hess, 1949, 1952); 7 — Duluth (Hess, 1949); 8 — Dillesburg (Hess, 1949); 9 — Mt. Wellington — 
Summit (Muir 1955); 10 — Skaergaard (Muir, 1951; Brown, 1957); 11 — Bushveld (Hess a. Phillips, 1940; Hess, 1949, 1952); 
12 — Lambertville (Hess, 1949); 13 — Goose — creek (Hess, 1949). CoeflHHiiTejibHbie cnjioinnbie h nynKTiipubie jihhiih noKa3biBa- 
iot conpn/KeHHbie cocTaBbi nHpoKcenoB, CoraTbix n 6e;a;Hbix 'Kajibi^neM. HanpaBJienHsi KpncTajiJiH3ai^iiH rjm CoraTbix Kajibi^iieM 
KJiHHomipoKceHOB: I — npn HopMajibHoii MarMaTuqecKoil ,n;H(j)(j)epeHi;Hai;HH (Hess, 1949; [Muir, 1951); II — ajih Red Hill (Do- 

ugall, 1961); III — ajih miTpy3HH I-IopHJibCK I 


pacna^a o6pa3yioTCH b cyfiKajibmieBOM niDKOHirre 
«b Ty CTaAwo, Koraa oh nepecTaeT KpiiCTajuni30- 
BaTbCH b npeAeJiax ABymipoKceHOBoro nojia» 
(Dougall, 1961). B HopMajibHbix muKOHiiTax njia- 
cthhkh pacna^a OTMenajmcb bo Bcex mipoKceHax, 
BKJTronaH KJiiiHomipoKceH cjianjuiTOBoro rpaHO<})ii- 
pa, ho OTcyTCTByroT b 4)epporeAeH6epniTe 113 rpa- 
Hocjjnpa. 

B HHTpy3HH HopiIJTbCK I Cy 6 KaJIbU,IieBbIH nn- 
>kohht OTcyTCTByeT b miKpiiTOBbix ra 66 po-AOJie- 
piiTax, r^e HMeeTCH TOJibKO napa: HopMajibHbift 
mi>KOHHT — 6pOH3HT (CM. (JhIT. 42). B OJHIBHHOBblX 
ra 66 po-AOJiepiiTax (bo Bcex hx CTpyKTypHbix pa3- 
HOBHAHOCTHX) COBMeCTHO C H0pM3JIbHbIM niDKOHII- 
tom BCTpenaeTCH cyfiKajibmieBbm mi>KOHHT, ho oh, 
no-BiypiMOMy, y>Ke MeTacTafiiiJieH, Tax i<ai< Ha- 
fijnoAa-fiiiCb cjiynan (roA-neBCKiift, 1958) odpacTa- 
hhh ero KaeMKaMH h cnjiomHbiMii 3epHaMH ranep- 
CTeHa. B 6e30JiiiBHH0Bbix ra 66 po-AOJiepiiTax, ra 6 - 


po-AiiopiiTax, radfipo, TaKCHTOBbix ra 66 po-AOJie- 
piiTax cyfiKajibmieBbiH miJKOHiiT ne Ha6.moAa.nc5i, 
ho nmepcTeH 3Aecb HMeeTCH cobmcctho c HopMajib- 
HbiM miJKOHHTOM (cm. (Jinr. 42) Bee em,e b npe^ejiax 
ABymipoKceHOBbro nojin. ZIjih oSbHCHeHHH stoto 
cjiaKTa mojkho npe^Jio>KHTb ABa nym. JI 1160 cy 6 - 
KaJlbHIieBblH niDKOHIIT 3AeCb BbWeJIHJICfl nepBbIM II 
3aTeM uejiiiKOM HHBepciipoBajiCH b opTomipoKceH 
npn nocTeneHHOM oxjiajKAeHini, hto 6 ojiee BepoHT- 
ho AJifl 6e30JiiiBiiH0Bbix ra 66 po-AOJiepiiTOB, jhi 6 o 
T eMnepaTypHaH KpiiBaa oxjia>KAaioiu,eHC5i MarMbi 
AJiH STiix nopoA, pe3K0 H3ni6a5icb, em,e pa3 nepe- 
cexaeT KpiiByio iiHBepcnii mipoKceHOB 11 b nojie 
ycTOHHHBOCTii opTomipoKceHa HauiiHaeT BbiAeJiHTb- 
ch 3tot nocjieAHHH. riocjieAHHH BapnaHT BecbMa 
BepoHTeH A-fiH TaKCHTOBbix ra 66 po-AOJiepiiTOB 11 
ra 66 po, KOTopbie odpa3yioTCH, no HarniiM npeACTaB- 
jieHHHM, nyTeM BTopiiHHoro nepenjiaBJieHiia y>Ke 
3aKpiiCTajiJiii30BaBmiixc5i nopoA, t. e. npii hbho 
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Mg flmoMH. % Fa 


ct>nr. 43. npe^noJiaraeMaa TeMnepaTypa KpucTaJi- 
JiH3au.HH Ca3ajibTOBOii MarMbi h ee cooTiiomeHHe 

C OpTOnlipOKCeH-KJIHHOnHpOKCeHOBOii HHBepCHOHHOli 

KpiiBoft (Hess, 1941) 

dojiee hh3I<hx TeMnepaTypax, neM Te, hto OTBenaioT 
TeMnepaTypHOH KpiiBOH nepBOHanajibHOH MarMbi. 
.HpyniMH cjiOBaMii, BTopunHan MarMa B03HiiKaeT b 
odjiacTii ycTOHHHBOCTii opTomipoKceHa. CyAH no 
M3KCHMaJIbHOH XeJie3HCT0CTH nupoKceHOB nopoA 
Bcero pa3pe3a HHTpy3im HopmibCK I, momcht 
3acTbiBaHim HHTpy3im b cocTaBe TpexHJieHHOH 
cxeMbi 3 npiiMepHO cooTBeTCTBOBaji Tonne a (cjiiir. 
43), B03HHKH0BeHIie BTOpiIHHOH MarMbi — TOH- 
Ke e ii MOMeHT KOHira 3acTbiBaHiiH raddpo n Tan- 
CIITOBblX radfipO-AOJiepiITOB MaKCHMaJIbHO — TOH- 
Ke c. TaxiiM o6pa30M, TpyAHO oxiiAaTb TpeTbero 
nepeceneHim HHBepciiOHHOH KpiiBOH ii KpiiCTajuni- 
3an.nn cydnajibUiieBoro nn>KOHiiTa b cocTaBe rad¬ 
dpo ii TaKCiiTOBbix raddpo-AOJiepiiTOB. Tan odbnc- 
HneTcn HaMii CKB03H0e npoxoxAeHiie poMdunecKiix 
nupoKceHOB nepe3 nopoAbi Bcero pa3pe3a HHTpy- 
3HH. Kan MOJKHO BiiAeTb B Tadji. 11 II 17, b niiKpn- 
TOBblX, naCTII TaKCHTOBbIX, OJIHBHH-dllOTIITOBblX II 
ojiiiBHHOBbix raddpo-AOJiepiiTax sto dpoH3HT, npn- 
neM Handojiee MarHe3iiajibHbin b miKpiiTOBbix rad- 
Spo-AOJiepiiTax 4 . /Jjih KOHTaKTOBbix, nacTii Tan- 
ciiTOBbix raddpo-AOJiepiiTOB, raddpo-AiiopiiTOB n 
raddpo— sto runepcTeH. Haiidojibrnan xejie3ii- 
CTOCTb opTomipoKceHa odHapyxeHa b hh>khiix ii 
Bepxmix np ii KOHTaKTOBbix AncfxfjepeHunaTax 
(cm. Tadji. 17). I<aK ii ajih ojiiibhhob, ajw opTonn- 
poKceHOB xapaKTepHa xopoman yBH3ita cocTaBOB, 
nojiyneHHbix no onTiinecKHM KOHCTaHTaM (cm. Tadji. 

3 I iHTepBaJI OXJla>KAeHHH OT OKOHHaHHH KHXKOrO HP 
HOBOrO KHflKOrO COCTOHHHH OPeHUBaeTCH OKOJIO 100°. 

4 HanCoJiee }KeJie3HCTbiil 6poH3HT (f = 25,4%) OTMe- 
naeTCH b OJiHBHHOBbix ra6Gpo-,noJiepHTax, rxe, no naHHbiM 
reHKHHa h up. (1963), oh HMeeT cJiexyiomnii XHMimecKHH 
cocTaB (b Bec.%): SiOa — 53,06; TiO s —0,88; A1 3 0 3 — 
1,46; Fe 3 C>3—1,26; FeO—14,29; MnO — 0,48; MgO — 
25,50; CaO — 2,50; Na 3 0 — 0,44; K 3 0 — 0,49; Cr 3 0 3 — 
0,07. CyMMa 100,43. $opinyjia: (^ 0 , 02 ^ 0 , 02 ^ 81 , 38 Ca o,io 

^ e 0,43^ n 0, 01 ^ 0 , 04 ) 2,o[^'l,92^‘o,Q2^'o,Oo) 


17) ii nepecneTOM xiiMimecKiix aHajni30B nopoA 
(cm. Tadji. 11). Ha ocHOBaHim odeAHeHim oeraTOH- 
Horo pacnjiaBa KajibmieM (no Mepe (JjpaKUHOHii- 
poBamiH MarMbi) M. H. roAJieBCKiift (1958) chh- 

TaeT, HTO B KOHUe KpiICTaJUIII3amiII nOHBJIHIOTCH 
TOJibKO nupoKceHbi, deAHbie KajibmieM, n acmohct- 
pupyeT sto cjiynaHMii npoHBJieHiin nocjieAOBa- 
TejibHoro 3aMein.eHiin HopMajibHoro niixoHHTa 
cydKa^bmieBbiM n AaJiee opTonupoKceHOM c Bpocr- 
KaMii KJiiiHonupoKceHa ii de3 Hero. 3Aecb HMeeTcn 
oneBHAHoe HeAopa3yMemie b iiHTepnpeTamm Ta- 
Koro poAa HadjiroAemin. Ecjiii mojkho oxiiAaTb 
peaKmiOHHbix B3aiiM00TH0ineHiiH opTomipoKceHa 
ii cydKajibmieBoro niDKOHiiTa, to, KaK dbuio no- 
Ka3aH0 Ha npiiMepe nupoKceHOB mhotiix da3ajib- 
TOBblX HHTpy3HH, HOpMaJIbHbie niDKOHIITbl JIIIIHb 
33K0H0MepH0 MeHHIOT CBOH COCTaB, dyAyHH CO- 
npni«eHHbiMH c oahoh 113 deAHbix KajibmieM nn- 
poKceHOBbix (J)a3. KpoMe toto, KaK bhaho Ha (juir. 
42, ii3 conocTaBJieHiifi c ApyniMii HHTpy3ii5iMH, 
MOXHO 0>KHAaTb, HTO nepBbIM 3aK0HHIIT KpiICTajI- 
jiii3amno, KaK odbinHO, nupoKceH, deAHbin Kajib¬ 
mieM, AOCTiirHyB rpaHimbi AnymipoKceHOBoro 
nojin, a TeHAGHUim k CHiixeHino coAepjKaHiin Kajib- 
mm H3MeHHTC5I nOCJie npOXOJKAeHIIH odblHHO HMeiO- 
merocn MiiHiiMyMa. 3Ty nacTb HadjnoAeHiiH Hy>KHO 
npoBOAHTb Ha iiHTpy3iinx, rAe npucyTCTByiOT (Jjan- 
jiiiTOBbie AOJiepiiT-nerMaTiiTbi ii rpaHOtJnipbi. 

Kan mojkho BiiAeTb b Tadji. 17, cocTaB cydirajib- 
UiieBoro niDKOHiiTa BBepx no pa3pe3y iiHTpy3ini 
odorauraeTcn reAeHdepriiTOBOH n odeAHneTcn Anon- 
ciiAOBOii MOJieKyjiaMii. Hto KacaeTCH HopMajibHoro 
miJKOHHTa, to BBepx ii BHH3 no pa3pe3y ot niiKpu- 
tobhx raddpo-AOJiepiiTOB 33K0H0MepH0 HapacTaeT 
coAepJKaHiie reAeHdepriiTOBOH MOJieKyjibi, naAa- 
IOT COAepJKaHIIH AHOnCIIAOBOil II KJIIIHOSHCTaTH- 
toboh MOJieKyji. MaKCiiMajibHoe kojhihcctbo *e- 
jie3HCToro KOMnoHeHTa b sthx nupoKceHax Hadjno- 
AaeTCH b npnKOHTaKTOBbix AntlxJiepeHmiaTax hht- 
py3ini. Bojibinofi pa3dpoc cocTaBOB n KpiiCTajui- 
onTimecKiix kohct3ht (JjeMiinecKiix MiiHepajiOB TaK- 
ciiTOBbix raddpo-AOJiepiiTOB noAnepKiiBajicn M. H. 
roAJieBCKHM (1958, 1959i). 3tot pa3dpoc xoporno 

odbHCHHeTCH C n03HLUIH npeACTaBJieHHH O B03HHK- 
HOBeHim TaKCiiTOBbix raddpo-AOJiepiiTOB nyTeM 
nepenjiaBJieHHH KaK KOHTaKTOBbix, TaK n niiKpu- 
TOBbix raddpo-AOJiepiiTOB n, KpoMe toto, co- 
xpaHeHHH pejiiiKTOB HeAonjiaBJieHHbix MiiHepa- 
jiob (ojiiiBHHa ii H3peAKa, bo3mojkho, nupoK- 
CeHOB). 

FIpii conocTaBJieHiiii H<ejie3HCTOCTH TeMHOHBeT- 
Hbix MiiHepajiOB ii3 oahoto ii toto xe AH(J)4)epeHmiaTa, 
MOXHO BIIAeTb, HTO B miKpiITOBblX II HaCTII TaKCH¬ 
TOBbIX raddpo-AOJiepiiTOB dojiee no3AHiifi Mirnepa ji— 
KJiiiHonupoKceH—HMeeT HecirojibKO MeHbmyio xejie- 
3 iiCT 0 CTb, neM dojiee paHHiifi — ojhibiih. M. H. Toa- 
JieBCKIIH (1958) odbHCHHeT STO odCTOHTeJIbCTBO 
odorameHiieM MarHiieM HHTepcTiimionHofi MarMbi 


7 B. B. 3ojioTyxnn 
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T a 6 ji h u a 18 


Pe 3 yjibTaTbi xhmhhcckhx aHajiH 30 B HexoTopbix TpannoBbix KjiHHonHpOKceHOB 


OkHC JIbl 

HopiiJibCKiiit paiioH 

CpeAHee Teqeiine p. BHjnoft 

I. 06p. 545 

2. O 6 P 127B 2 

3. Oflp. 2I7B 

4. 06p. 373 
(MacaftTiic, 1958) 

6. 06p. 436A 
(MacaiiTHc, 1958) 

Si02 

51,33 

51,44 

44,75 

51,40 

50,20 

tio 2 

0,64 

0,60 

1,52 

0,72 

1,02 

AI 2 O 3 

2,13 

2,22 

7,30 

0,30 

0,43 

Fe203 

1,52 

1,51 

4,94 

1,28 

2,40 

FeO 

6,65 

7,44 

7,44 

11,04 

16,40 

MgO 

16,17 

16,19 

12,80 

15,48 

10,40 

CaO 

19,67 

19,23 

22,94 

18,80 

17,00 

MnO 

0,18 

0,18 

0,10 

0,12 

0,20 

K 2 O 

— 

— 

— 

Cji. 

— 

Na a O 

0,19 

0,28 

— 

Cji. 

— 

Fl.n.n. 

0,94 

1,19 

1,48 

1,30 

1,85 

(H 2 0)+ 

(0,39) 

(0,73) 

(1,16) 

— 

— 

(CO 2 ) 

(0,55) 

(0,46) 

(0,32) 

— 

— 

H 2 0- 

0,06 

0,09 

0,11 

0,04 

— 

CyMMa 

99,48 

100,37 

100,38 

100,48 

[99,90 


1 — KjiHHonnpoKceH H3 TaKCHTOBoro ra66po-,n;ojiepHTa HHTpy3HH HopiiJibCK I (aHaJiH3 UXJI Hry): 

^ Na 0,01 Ca 0,75)0,76^ Mn 0,01 M ^0,90 Fe *0,20)l,10 Fe '* , 0,04 Ti 0,01- A1 0,01^ Al 0,08 Si l,92^2,0( O 5,90 OH 0,10l6l* 

06maa >KeJie3HCTOCTb — 21%. 

2 — HjiHiionupoKceH ii3 jieflKOKpaTOBbix yqaerKOB cPeA« nHKPHTOBoro ra66po*AOJiepHTa HHTpyaiiii Ho* 
pnjibCK I (aHaJiH3 UXJI Hry): 

( Na 0,02 Ca 0,74)0,76( Mn 0,01 M S‘0,89 Fe ''0,23h,12 Fe 0,04 Tl 0,01^ A1 0 > 09 Ti 0,01 Si l,90)2,0^ O 5,82 OH 0,18 )g] 

06man xcejie3HCT0CTb 23%. 

3 — 3eJieHblft KJlHHOnHpOKCeH H3M6H6HHbIX lUJIHCjjOB AOJiepHT-nerMaTHTOB JI,aJIAbIKaHCKOH HHTpy3HII (aHa- 

jih3 uxji Hry): 

( ~' a 0,90^ M ^0,71 Fe *0,14 Fe ’ 0,13 T} 0,03)l,01^ A ^0,32 Ti 0,01^*1,67^ 2,0^5,72°^0,28 )g] • 

06man xcejie3ncTOCTb 28%. 

4 — KJiHHomipoKceH H3 oJiHBHHOBoro ra66Po-AOJiep HTa BOCToqnoro KOMnjieKca AjiaMA^KaxcKOft HHTpy3HH 
(b nepecqeTe 6e3 boam). AHajiHTHK B. M. KoBH3HHa. 

Ca 0} 77(Mg 0 ,87 Fe 0,35)l,22 Fe '”0,04^ Al 0,01 Ti 0,02 S, L94h,97 O ^- 
06man xcejie3iiCTOCTb — 32%. 

5 — KJiHHoriHPoKceH H3 ^opTonoJiiiTOBOro (j)eppora6po, 3anaAHoro KOMiuieKCa AjiaMAiKaKCKoii iiiiTpy3 HH 
(b nepecneTe 6e3 boam). AHajiiiTiiK B. M. KoBsj3HHa. 

Ca 0,70^ M ^0,60 Fe 0,55) l,l5 Fe * 0,07 Ti 0 f 08^ A ^0,02 Ti 0,03 S, l,95 )2,0 ( “ >c ^* 

06maa «ejie3HCTOCTb — 53 %. 


3 a cqeT qacTHraoro pacTBopeHHH y>Ke BbiuejiHB- 
rnerocH MarHe3HajibHoro ojuiBUHa. B Apyrnx AMji- 
(JjepeHHHaxax >Kejie3HCTOCTH opTomipoKceHOB h 
KJIHHO mipOKCeHOB MaJIO OTJIHHaiOTCJI Apyr OT apy- 
ra, ojiHBHHbi >Ke HMeiOT 33MeTH0 6ojiee MarHe3H- 
ajibHbie cocTaBbi. 

JXjih 6ojiee nojiHoft xapaKTepHCTHKH kjihho- 
mipOKCeHOB HHTpy3HH MbI npOBeJIH XHMHHeCKHe 
aHajui3bi KpynHbix (ao 3—4 cm b flJiHHy) CTOJifina- 
TblX KpHCTaJUlOB HOpMaJIbHOrO niDKOHHTa H3 TaK- 
CHTOBbix ra66po-AOJiepHTOB (o6p. 545) h H3 Jieft- 

5 npeACTaBjineT HHTepec TaiOKe XHMHAecKHH aHaJiH3 
KJiHHOnnpoKceHa H3 nHKpiiTOBbix ra66po-AOJiepnTOB (cyAH no 
ero xpoMHCTOCTH h MaJioft >KeJie3HCTOCTH — 17,3%), npn- 
BOAHMbift reHKHHbiM h AP- (1963): Si02— 51,64; TiC>2 — 0,64; 


KOKpaTOBbIX UiapOBHAHblX BbmeJieHHH B nHKpHTO- 
bom ra66po-flOJiepHTe Ha rpaHupe c TaKCHTOBbiM 
(o6p. 127B 2 ). Pe3yjibTaTbi sthx h Apyrnx aHajin- 
30B 5 KJIHHOniipOKCeHOB npHBOflHTCfl B Ta6ji. 18. 
Mo)KHO BHAeTb, HTO KJIHHOnHpOKCeHbl H3 HHTpy- 
3HH HopHJIbCK I COAep>KaT 3HaHHTeJIbHO SoJlbUlHe 
KOJiHnecTBa ajHOMHHHH npn MeHbmeft o6iu,efl >Kejie- 
3HCTOCTH, HeM KJIHHOnHpOKCeHbl AjiaMATKaXCKOH 
HHTpy3HH. OTHOCHTeJIbHO BbICOKHe COAepHOHUH 


AI 2 O 3 — 3,39; Fe 2 0 3 — 1,67; FeO — 4,87; MnO — 0,35;. 
MgO— 17,13; CaO— 19,54; Na 2 0 — 0,36; K 2 O — 0,07; 
Cr2C>3 — 0,69; cyMMa 100,26 (Bee. %). <t>opMyjia: (Na 0 [l2 

( -’ a 0,76) 0,78 ^ n 0,01 ^So.SO^O.lJ ^ e 0,05 ^ r 0,02 "^*0,02 ^0,03 

[(^0,11^'i,8b) 2,0^6^* 
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aJIIOMHHHH B nepBbIX OdbHCHHIOTCH KpHCTaJIJIH3a- 
UHefl hx H3 MarMbi, dojiee HeAOCbimeHHoii KpeMHe- 
khcjiotoh (CodojieB, 1949). TeMHeMeHeeaTH kjihho- 
nHpoKceiibi, cyAH no hx KpiiCTajuioxiiMiiHecKHM 
(JiopMyjiaM (cm. Tadji. 18), Kan h KJiHHonnpoKceHbi 
AjiaMAJKaXCKOH HHTpy3HH, ' HBJIHIOTCH nHJKOHHTa- 
MH H HMeiOT H36bITOK MaTHHH H >KeJie3a nO OTHOUie- 
HHKD K KaJIbHHK). j^JIH OTJIHHHH T3KHX OdoraiII,eH- 
HblX aJHOMHHHeM niDKOHHTOB OT deAHbIX pa3H0CTeii 
Hejiecoo6pa3HO Ha3biBaTb hx He aBniTaMH, a aBriiT- 
nHjKOHHTaMH. Pe3yjibTaTbi xiiMiinecKoro aHajiH3a 
THnHHHoro aBTHTa (odp. 217B) npiiBOAHTCH b Tadji. 
18. KpHCTajuioxHMHHecKaH (|)opMyjia ero He HMeeT 
H36biTKa MarHHH h »cejie3a no OTHomeHino k Kajib- 
HHK). KJiHHonnpoKceH stot, OAHaKO, He MO»ceT 
CHHTaTbCH MarMaTimecKHM, a npeACTaBJineT nceB- 
AOMopt|)03bi MeTacoMaTHnecKoro 3ejieHoro aBrHTa 
no nepBHHHOMy aBniT-niDKOHHTy AOJiepHT-nerMa- 
THTOBbix odocodjieHHH. noAodHbie 3ejieHbie aBrHTbi 
OTMeneHbi b MeTacoMaTiinecKH H3MeHeHHbix nopo- 
Aax H He TOJIbKO B HopHJIbCKOM paHOHe (30JI0Ty- 
xhh h BacnjibeB, 1964), ho h b Apynix MecTax 3a- 
naAHoii nacTH CudupcKOH njiaTtJiopMbi (HaAOKAH- 
Ha h AP-, 1962). Taxue aBrHTbi MoryT HMeTb uinpo- 
khh AHana30H >Kejie3HCT0CTH, npuneM Handojiee 
ofioraureHHbie >Kejie30M pa3HOCTH cjieAyeT yn<e chh- 
TaTb (JjeppuaBrHTaMH. ,H,jih oahoto H3 thkhx nnpoK- 
ceHOB 3anaAH0H nacTH CudupcKOH njiaT(|)opMbi 
B. B. OjieHHHKOB (1963) npuBOAHT cjieAyiomyio 
KpiiCTajuioxHMHHecKyio tjiopMyjiy 

(Nao,o2Cao,o2)(Mgo,38Feo,35Fe o,i8Alo,i3Tio,o5)[Alo,.uSii,6G)3,oOG]. 

Odman >Kejie3HCT0CTb nupoKceHa 3Aecb non™ 60%. 
XapaKTepHO noHTH nojiHoe OTcyTCTBHe srnpHHO- 
boh MOJieKyjibi b cocTaBe 3ejieHbix aBniTOB h (J>ep- 
pnaBniTOB. B to me BpeMH cjieAyeT yKa3aTb Ha 
He3aK0H0MepHbiH xapaKTep noHBJieHHH b hhx 3e- 
JieHOH OKpaCKH. HeT HHKaKHX COMHeHHH B TOM, HTO 
nacTO BCTpenaioiHHecH KafiMbi 3ejieHoro, a Taione 
decuBeraoro t^eppiiaBriiTa BOKpyr KpiiCTajuiOB 
aBrHT-niOKOHHTa TaKCHTOBbix ra66po-AOJiepiiTOB 
HBJIHIOTCH dOJiee n03AHHM npOAyKTOM H3JI0>KeHH0- 
ro MeTacoMaT03a. IlHTepecHO OTMeTHTb 3HaHHTejib- 
Hbie C0Aep>KaHHH boah b aHajni3HpoBaHHbix kjih- 
HonupoKceHax. Ha stot t|)aKT yn<e odpamaji bhhm3- 
HHe B. JI. MacafiTiic (1958) npH aHajni3e kjihho- 
nupoKceHOB H3 TpannoB pafiOHa AjiaMAJKaxcKoii 
HHTpy3HH . Hto6m noAHepKHyTb HecjiynaimbiH xa¬ 
paKTep 3T0T0 HBJieHHH, MbI BBeJIH BOAy B KpHCTaJI- 
jioxHMHnecKyro (JiopMyjiy (nan sto AeJiaeTCH b py- 
KOBOACTBe II. BopHeMaH-CTapbiHKeBHH, 1964). 

B 3aKJiioHeHHe cjieAyeT em,e pa3 noAnepKHyTb 
dojibiuoe 3HaneHHe H3yneHHH cocTaBa nnpoKceHOB 
Kan HHAHKaTopa (JipaKHHOHHpoBaHHJi MarMbi b npo- 
uecce KpHCTajuiH3auHOHHOH AncjxjiepeHHHauHH h on- 
peAejieHHH MecTa toh hjih hhoh TpannoBOH nopoAbi 
b reHeTiinecKOM pnAy (CodojieB, 1936). C oahoh 

CTOpOHbl, KJIHHOniipOKCeHbl HeTKO (JlHKCHpyiOT OT- 


HOuieHiie MgO : FeO b KpHCTajuiH3yiomeHCH Mar- 
Me, hto npn noBceMecTHofi pacnpocTpaHeHHOCTH hx 
b TpannoBbix nopoAax nrpaeT dojibinyio AnarHO- 
CTiinecKyio pojib. C Apyrofi CTopoHbi, no hx co- 
CTaBy mojkho cyAHTb od odeAHeHini MarMbi Kajib- 
HiieM, hto TaK>Ke b3>kho ajih xapaKTepHCTHKH Mar- 
MaTHnecKoro npopecca. 

riAarHOKAa3bi 

njiarHOKJia3bi npeACTaBJieHbi b nopoAax Bcex 
AH(J)C|)epeHUHaTOB HHTpy3HH HopiIJIbCK I KpiICTaJI- 
JI3MH C HeTKHM 30HaJIbHbIM CTpOeHHeM. II,eHTpaJIb- 
Hbie nacTH KpiiCTajuiOB HMeiOT b cocTaBe ao 95% 
aHOpTHTOBOH MO^eKyjIbl B TaKCHTOBbix, nHKpiITO- 
Bbix, ojiHBHHOBbix ra66po-AOJiepHTax h ojihbhho- 
bom ra66po. B 6e30JiiiBHH0Bbix h KOHTaKTOBbix rad- 
dpo-AOJiepiiTax h raddpo-AnopHTax MaKCHMajibHan 
ocHOBHOCTb njiariiOKJia3a AOCTiiraeT 80—85. B Aea- 
H0pTH3iip0BaHH0M KBapueBOM raddpo npopeHT co- 
Aep>KaHH5i aHOpTHTOBOH MOJieKyjibi He npeBbimaer 
48—42. B KpaeBbix nacTnx KpiiCTajuiOB njiarHOK- 
Jia3a miKpiiTOBbix h TaKCHTOBbix raddpo-AOJiepiiTOB 
C0Aep>KHTCH ne MeHee 55% aHOpTHTOBOH MOJie- 
Kyjibi, b ojiHBHHOBbix, KOHTaKTOBbix raddpo-AOJie- 
piiTax h ojihbhhom raddpo — okojio 50%, b de3- 
ojiHBHHOBbix raddpo-AOJiepiiTax . h raddpo-AHopn- 
Tax aoxoaht ao 45%, b AeaHopTH3HpoBaHHbix 
KBapueBbix raddpo ao 25% aHOpTHTOBOH MOJieKy- 
jibi. OueHiiBan npiiBeAeHHbie uncfipbi, cjieAyeT yxa- 
3aTb, hto ohh nojiyneHbi H3 AnarpaMM, cocTaBJieH- 
Hbix ajih odbiHHOH onTHnecKOH opiieHTHpoBKH njia- 
rH0KJia30B (Hhkhthh, 1929). FIjih njiarii0KJia30B 
H3JIHBUIHXC5I ByjIKaHHHCCKHX nOpOA (odbIHHO KaH- 
H030HCKHX) HaCTO (|)HKCHpOBaJiaCb HH3H, TaK Ha- 
3biBaeMan BbicoKOTeMnepaTypHan onTHHecKan opu- 
eHTiipoBKa 6 . XIjih onpeAeJieHun TaKHx njianiOK- 
Jia30B, KaK H3BeCTH0, HMeiOTCH COOTBeTCTByiOIHHe 
AHarpaMMbi (3aBapiiHKHH h AP-, 1958). Pa3Hima 
b onpeAejieHHH cocTaBa njiarii0KJia30B no sthm 
A iiarpaMMaM b cpeAHeM cocTaBJineT okojio 8 ho- 
MepoB. n P H 3tom npn onpeAeJieHHii no hhm Bbico- 
KOTeMnepaTypHoro njiarii0KJia3a HOMep 3aBbi- 
rnaeTCH, a ajih KpaiiHiix ochobhbix (djiH3Kiix k 
aHopTHTy) — 3aHH>KaeTCH. IlMeiOTCH onpeAeJieH- 
Hbie yKa3aHiin Ha to, hto a-hh runaduccajibHbix 
nopoA onTHHecKan opueHTiipoBKa njiarnoKJia3a, 
B03M0JKH0, dyAeT npoMejKyTOHHOH Me*Ay «bhco- 
KOTeMnepaTypHOH» h odbiHHOH (3aBapimKHH h 
A p., 1958). B nocjieAHee BpeMH dbuio noKa3ano 
npucyTCTBiie BbicoKOTeMnepaTypHOH opiieHTHpoBKH 
y nJiarii0KJia30B nepMCKiix TpannoBbix ah^oP 611 ' 
UiipoBaHHbix HHTpy3HH Ky3dacca (KyTOJiHH, 
1963). 3 to 3acTaBJineT Hac KpiiTHHecKii othochtbch 


6 UccJienoBaHHHMH A. C. Map4>yHHHa (1956) noKa3aHO, 
HTO OHa 33BHCHT ot coxpaHeHHH HeynopHAOHeHHoro CTpyK- 
TypHOTO COCTOHHHH npH SblCTpOM 3aCTbIB3HHH. 
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<t>nr. 44. 3aMepbi nJiarnoKJia30B (MeJiKiie tohkh 3 ) H3 pa3JiHHHbix An44>epeHLi.naTOB HHTpy3HH HopmibCK I, HaHeceHHbie Ha 
OKTanT B. B. floJiiiBO-floCpoBOJibCKoro (1953) c KpuBbiMii aJih oObiHHoii opueHTiipoBKii nJiamoK^a3a ( 1 ). KpiiBbie ajih bmco- 
KOTeMnepaTypHbix nJiani0KJia30B (2) HaHeceHbi Ha OKTaHT no AaHHbiM A. H. 3aBapnu.Koro h AP-, 1958 


k UHtJipaM cocTaBOB njiarnoKJia3a, nojiyneHHbiM no 
odbiHHbiM ^narpaMMaM, nopoA HHTpy3ini 

HopujibCK I. C nejibio BbiHCHeHiin stoto Bonpoca 
h aMH SbiJia nocTpoeHa AnarpaMMa Ha 6a3e OKTaHTa 
B. B. /I,ojiHBO-il,o6poBOJibCKoro (1953), Ha koto- 
pblH Mbl HaHeCJHI COOTBeTCTByK3UI,He KpHBbie opn- 
eHTiipoBKH rpaHen, cjiyxamnx abohhhkobhmh 
uiBaMH AJifl njiani0KJia30B c BbicoKOTeMnepaTyp- 
hoh onTimecKOH opneHTHpoBKoft (no unt^poBbiM 
AaHHbiM, npiiBOAHMbiM A. H. 3aBapnn,KHM n AP-, 
1958). IlMeromnecH 3aMepbi njiamoKJia30B, caboh- 
HHKOBanHbix no 3aKOHy rpami, nojiyneHHbie 
na neTbipexocnoM cmmiKe OeAopoBa, Kan n 3a- 
Mepu no niBaM mctoaom A. H. 3aBapnu,Koro (1942), 
dbiJin naHeceHbi Ha ynoMHHyTbin Bbiuie OKTaHT 


(cj)Hr. 44). ripn paccMOTpeHim stoh AnarpaMMbi 
cpa3y SpocaioTCH b rjia3a Asa odcTOHTejibCTBa. 
flepBoe — nacTOTa BCTpenaeMOCTH ABOHHHKOBbix 
uibob He TOJibKO no (010) h (001), ho h no 
(100), (110), (021), ABOHHHKOBaHHe no KOTOpblMCHH- 
TaeTCH BecbMa peAKHM. BTopoe — pacnpeAeJieHHe 
Tonen 3aMepoB (cm. (J)Hr. 44) OTHOCHTejibHO Kpn- 
Bbix a-hh HopMajibHoro h BbicoKOTeMnepaTypHoro 
njiariiOKJia30B. Xoporno 33MeTH0, hto opeojibi 
Tonex 3aMepoB He HMeioT npHyponeHHOCTH k 
K pHBbIM KaKOH-JHldO OAHOH MOAH<|)HKaUHH njia- 
rnoKJia30B, a paBHOMepHO nepeKpbiBaioT h Te h 
A pyrne. Mojkho dbuio 6bi AonycTHTb, hto hcthh- 
Hoe nojio>KeHHe KpuBbi.x a-hh njiarH0KJia30B pac- 
CMaTpiiBaeMbix nopoA HaxoAHTcn b npoMescyTKe 
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T a 6 ji h u a 19 


Pe3yjibTaTbi xHMHHecKoro aHajiH3a (U.XJ1 HTY) njiarHOKjia3a (o6p. 127B) c Majiofi npHMecbio 

KJlHHOnHpOKCeHa 


Bec - % MoJieK. Hhcjio 

Okhcjih Bee. % b nepec- Kojinq. aTOMOB 

neTe 100 ' KaTHoHoB 



KPHCTajuioxHMiiqecKaa (Jjopiiyjia 


Nao,3o\ / Alo, 
Ko,04 )(A1o i i 
Cao,67/ V Ali,: 
HC 


0,3o\ /Sio.ooN'l 
0,04 | I Slo,12 I > 
1,28/ \Sll,35 / J 


y MHTbiBan .ne^mmiT A1 (1,34—1,28), noc- 
Jie BBe^eHUH nonpaBKH Ha H 36 htok 
Ca h Si, oTHeceHHoii 3a cueT npiiMecu 
KJiHHonupoKCGHa, noJiyuaeM BaJioBoil 
cocTaB aHaJiH3iipoBaHHoro nJianioKJia- 
3a ~ N° 60. 


Pe3yjibTaTbi M3MepeHHa njiarHOKJia3a Ha <t>eaopOBCKOM ctojihkc 



KooPflHHaTH ABOilHH- 
KOBOll OCH (B) HJ 1 H 
HOpMaJIH K UlBy (£) 


CoflepHcaHiie An, 

MOJI.% 


Ms 

Chmboji 


BbICOKO- 

npHMeHaHHH 

n/n 

Ng 

Ntn 

Np 


TeMnepa- 

TypHan 

opueH- 

mpoBKa 

1 

52,5 

54,5 

57,5 

B_1 (010) 

92 

100 

HApo 30HaJibHoro KpucTaJiJia 


34 

64 

69 

By (010) 

65 

58 

LUnpoKaa KaftMa, KOHTaKTHpyioiuaa c 
cyjib^iwaMH, uiji. 127B 1 


54 

89 

36 

B [001] 

90 

82 

Rupo 30HaJibHoro KpucTaJiJia 


61 

72 

35 

B[001] 

64 

57 

IUnpoKaa npoMe*yTOHHaa KaiiMa 

2 

61 

59 

46 

B[001] 

53 

49 

Y3KaH KpaeBaa KaiiMa b KOHTaKTe c 
CyJIfa^MWaMH H OT^eJItHbie «BpOCTKH» 
b H^pe, noracaioinne OAHOBpeMeHHO, 
uiji. 127B 1 


48 

35 

57 

65 

59 

67 

B J (010) 

By (010) 

90 

70 

90 

62 

Hflpo 30HaJibHoro KpucTaJiJia 

IIIllpOKIIH Kpaft C HepOBHbIMH 3aTeK3MH 
B Hflpo KpucTaJiJia 

O 

31 

65 

72 

8.1(010) 

59—60 

54 

y 3KHH Kpaft B KOHTaKTe C CyJIb^MWaMH, 
mJi. 127B 

4 

71,5 

36 

60,5 

B J [001 ] 
(010) 

66 

58 

KpucTajui H3 jieiiKOKpaTOBoro CKonJie- 
HIIH Hafl CyJIb^MIAHblM BKpanJleHHH- 
KOM (peJIHKTbl H^pa He HCCJleflOBaJIHCb) 
LLIji. 92B 3 (miKpiiTOBbiii ra66po-flOJiepiiT) 

5 

35,5 

61,5 

71 

(AJ.010) 

65 

57 

KpucTaJiJi H3 JieiiKOKpaTOBoro CKoruie- 
HHH Hafl CyJIb^HAHblM IUJIIipOM (pe¬ 
JIHKTbl H^pa He HccJieflOBaJincb), 

uiji. 92B 3 






















T a 6 ji h u a 20 


Pe3yjibTaTBi XHMHMecKoro anaJiH3a (U,XJI HTY) nopoAbi nAarHOKjia3-impoKceHOBoro nerMaTOHAHoro y l iacTKa 

TaKCHTOBoro ra66po-AOAepHTa 

(o6p. 1278B) 


OKHCJIbl 

Bee. % 

MojieK. 

KOJlHq. 

S 1 O 2 

46,41 

773 

Ti0 2 

0,55 

7 

A1 2 0 3 

13,84 

135 

Fe203 

2,04 

12 

FeO 

8,69 

121 

CaO 

13,87 

247 

MgO 

9,40 

233 

MnO 

0,15 

2 

P 2 O 5 

0,06 

— 

K 2 0 

0,48 

5 

Na 2 0 

2,12 

34 

n.n.n. 

2,27 

— 

(S) 

(1,90) 

60 

C y m m a 

99,88 



PacqeT Ha MUHepaJiorHqecKHft cocTaB 

MHHepaji 

MojieK. 

KOJlHq. 

% ot o6meft 
MaCCbl 

1. rinppoTHH (FeS) 

2. OpTOKA33 (KAlSi 3 0 8 ) 

3 nAarnnifjTaa /0,55CaAlSi2O 8 

3. riJiarHOKJias | 0 ,45NaAlSi 3 O 8 

4. KJiHHomipoKceH Ca 0j7 o(Mno,oiMgo, 88 
Fe o,23Fe o,o8[(Alo,o8Tio,o3Sii l8 9)206] 

Fe 2+ o,23)i.nFe 3+ o,o8[(Alo.o8Tio,o3Sii,89)20e] 

06masi HceJie3HCTocTb ~ 26% 

5. Ksapu (no H36biTKy Si0 2 ) 

120 

25 

380 

170Ae,210A« 

1032 

72 

1629 

7.3 

1.5 

23,3 

63.5 

4.4 
100,0 

qncAOBbie xapaKTepucTHKH, no A. H. 3aBapnu.KOMy 

*)1 

a 

b 

c 

S 

r 

m 

c' 

n 

t 

«P 

Q 

r 

f'+ m' 


5,2 

35,8 

6,4 

52,5 

27,7 

43,9 

28,4 

87,2 

0,9 

4,5 

—ll,7 

0,38 

2** 

5,5 

33,1 

6,7 

54,7 

18,5 49,5 

32,0 

87,2 

0,9 

5,1 

—8,3 

0,27 


* BMecTe c cyjinJuiflaMH. 
** Be3 cyjinJjiiAOB. 


Me>KAY KpHBbIMH HOpMaJIbHOH II BblCOKOTeMnepa- 
TypHOH MOflH(})HKaUHH. Pa3HHpa Me)K^y HCTIIHHbIM 
cocTaBOM njianiOKJia3a 11 onpe^ejieHHbiM no 
AiiarpaMMaM B. B. HnKHTHHa (1929) He dyAeT 
b 3tom cjiynae npeBbiinaTb 4—5 HOMepoB (no- 
npaBKa c MimycoM ii c njnocoM — aah Hando- 
jiee ochobhhx). TaKHM odpa30M, HHTepBaji cocTa- 
bob njianiOKJia3a Mor dbi paciniipHTbCH ot non™ 
nncToro aHopTHTa ao Ng 45—40 HeajibdiiTH3iipo- 
BaHHbix nopoA HHTpy3HH. He b nojib3y SToro 
roBopm cjie^yioipee. 113 jieHKOKpaTOBoro nerMaTO- 
iiahoto mapoBii^Horo BbiAeJieHHH b miKpiiTOBbix rad- 
dpo-^ojiepHTax b nacTii .nncJjcjiepeHmiaTa, nepexoA- 
hoh k TaxcHTOBbiM raddpo-AOJiepiiTaM, dbiJia B03- 
MOJKHOCTb BblAeJIIITb Ha XIIMHHeCKHH aHajni3 nOH- 
tii HHCTbift njianiOKJia3 (odp. 127B 1 ) c Hedojib- 
uiOH npiiMecbio KJiHHoniipoKceHa. Pe3yjibTaTbi ero 
npiiBOAHTCH b Tadji. 19. TaM >Ke npiiBeAeHbi pe- 
3yjibTaTbi H3MepeHHH SToro njiarnoKJia3a Ha (JieAO- 
pOBCKOM CTOJIHKe. II 3 TadjIHUbl MO>KHO BH^eTb, 
hto 30HajibHbin njianiOKJia3 coAepnuiT okojio 60% 
aHopTHTOBOH MOJieKyjibi, t. e. HecKOJibKO MeHbine, 
neM njianiOKJia3 iniipoKiix KpaeBbix 30H (65— 
70). Ecjih ynecTb, hto npiicyTCTBHe pejiHKTOB 
peHTpajibHOH 30Hbi KpiiCTajiJiOB (N° 92—90) dyAeT 
noBbimaTb BajiOBOH (cpeAHiift) HOMep njianiOKJia3a, 
onpeAeJieHHbin onTiinecKii, 3Ta pa3Hima B03pacTeT 


em,e dojiee. 3to y>Ke He pa3Hima b 4—5 HOMepoB, 
a ropa3AO dojibine. IIcKjnonaeTcn, c Apyron cto- 
pOHbl, BepOHTHOCTb nOBblUieHHH HOMepa UeHTpaJIb- 
Hbix 30H, Tax Kax cyMMapHan pa3Hiipa npii stom 
CTaHeT em,e dojibine. TaKHM odpa30M, ocTaeTcn 
AonycTHTb, hto peajibHbin cocTaB, bo bchkom cjiy- 
nae miipoxiix KpaeBbix 30H 3HaniiTejibH0 Hii>Ke, 
neM AaeT AnarpaMMa HiiKiiTHHa (1929), ii npii- 
djin>KaeTCH k TaKOBOMy, CHiiMaeMOMy c AnarpaM- 
Mbi A-an «BbicoKOTeMnepaTypHbix» njianiOKJia30B. 

Ein,e dojiee khcjihh BajiOBOH cocTaB njianio- 
KJia3a (N° 55) nojiynaeTCH npii pacneTe Ha MHHe- 
pajioninecKHH cocTaB pe3yjibTaT0B xiiMHnecKoro 
aHajiH3a njianiOKJia3-nnpoKceHOBoro KpynHOKpii- 
CTajuninecKoro nerMaTOHAHoro odocodjieHHH b TaK- 
chtobom raddpo-AOJiepHTe (Tadn. 20). JIiodonbiTHO, 
HTO paCCHHTaHHblH COCTaB KJIIIHOmipOKCeHa npaK- 
THnecKH coBnaAaeT c TaKOBbiM, nojiyneHHbiM b pe- 
3yjibTaTe xiiMimecKoro aHajni3a miCToro kjihho- 
mipoKceHa H3 TaKCHTOBbix raddpo-AOJiepiiTOB (cm. 
Tadji. 18). Odman >Kejie3iiCTOCTb KJiiiHonnpoKceHa 
ii K03tJ)(J)HUHeHT >Kejie3HCT0CTii nopoAbi, de3 BKJIIO- 
neHHH cyjibtJiHAOB, Taioxe coBnaAaioT. Odipaa He- 
AOCbimeHHOCTb nopoAbi CBiiAeTejibCTByeT o tom, 
hto npiicyTCTByroin.HH 3Aecb KBapu, — odpa30Ba- 
HHe donee n03AHee (HeMarMaTiinecKoe). Il3MepeHiie 
cocTaBa njianiOKJia3a H3 3 toi”i nopoAbi OeAopoB- 
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ckhm MeTOAOM Aaex pe3yjibxaxbi, aHajiorHHHbie 
npHBe^eHHbiM b xa6ji. 19. 

IlHTepeCHO 3aMCTHTb, HXO B KpaeBbIX H3CXHX 
CKaeprapACKOH HHXpy3HH JI. E. Yaft^epOM 06- 
Hapy>KeHa BbicoKOxeMnepaxypHan opueHXHpoBKa 
njiarH0KJia3a (JIe6eAeB h Ph 6 hhkob, 1962). 

II 3 npiiBeAeHHbix MaxepnajiOB cjieAyex, no-BH- 
AHMOMy, CAejiaTb bhboa, hxo b nopOAax HHXpy3HH 
HopujibCK I HMeroTCH njiarnoKJia3bi h xoh h Apy- 
roft OnTHHeCKOH OpiieHTHpOBKH. OTAeJIbHbie cono- 
CTaBJieHHH onpeAejieHiiii cocTaBOB njiani0KJia3a 
no noKa3aTejinM npejiOMJieHHH h OeAopoBCKHM 
MeTOAOM xaione noATBep>KAaiox axy xonxy 3peHHH. 
rijianiOKJia3bi c HeynopnAOHeHHbiM cxpyKxypHbiM 
cocxohhhgm, b oxjiHHiie ox CxaeprapACKOH HHXpy- 
3HH, o6Hapy>KHBaiOXCH He XOJIbKO B KOHXaKXOBbIX, 
HO H B pHAe Apynix An4 ) 4 )e P eHL l HaTOB HHXpy3HH 


HopiIJIbCK I. MbI CKJIOHHbl CHHXaXb, HXO 3AeCb 
OAHa rpynna njiani0KJia30B npeACxaBJinex hhcxo 
MarMaxiinecKiie o6pa30BaHHH, Bxopan »ce, iok axo 
6yAex noxasaHO AaJiee, CBH3aHa c npoHBJieHHeM 
Hajio>KeHHoro BbicoKOxeMnepaxypHoro MexacoMa- 
xo3a, c KOXopbiM CB333H0 h cyjibtjjHAHoe opyAeHeHHe 
HHxpy3HH. Bxopan rpynna njiamoKJia30B npeA- 
cxaBJinex xnnHHHO peaKUHOHHoe o6pa30BaHHe, Ha- 
xoAHu;eecH b paBHOBecnn c BbicoKOxeMnepaxyp- 
HblMH. CyjIb(|)HAaMH (CM. Xa6jl. 19), H HeXKO cj)HKCH- 
pyexcH b xaKCHXOBbix h niiKpiixoBbix ra66po-AOJie- 
pnxax BMecxe c rpynnofi Apynix peaKUHOHHbix 
MHHepajiOB, onucaHiie Koxopbix Aaexcn b oxAeJib- 
hoh rjiaBe. Kucjibie njianiOKJia3bi AeaHopxn3npoBaH- 
Hbix ra66po, no-BHAHMOMy, hbjijhoxch npoAyKXOM 
yjKe Sojiee HH3KoxeMnepaxypHoro MexacoMaxo3a. 



HacTB III 


MMHEPAAOrMJI PEAKipiOHHbIX M CKAPHOBbIX 

0BPA30BAHMH 


PaccMOTpeB HeKOTopbie oco6eHHOCTH rjiaBHeft- 
rniix MarMaTuqecKHx MHHepajiOB HHTpy3HH Ho- 
pHJIbCK I, OfipaTHMCH K Kp3TKOH XapaKTepHCTHKe 
Apyrux MHHepajiOB xax caMoft HHTpy3iiH, Tax h 
H0B006pa30BaHHH b ee 3X30X0HTaxTax. B npouecce 
paccMOTpemiH CAejiaeM ocHOBHbie BbiBOAbi no hx 


reHe3iicy. HacTb sthx MaTepnajiOB HaMH y>xe ny6- 
jmxoBajiacb paHee (3ojiOTyxiiH, 1962 x ; 1963 2 ; 

19642-3; 3ojiOTyxiiH h BacnjibeB, 1964), ho a-hh 

JIOrHHHOCTH H3JIO)XeHHH MbI CHHTaeM HeoSxOAHMbIM 
0CT3H0BHTbCH Ha OTAeJIbHbIX MOMeHTaX CHOBa,. 
AonojmiiB hx HOBbiMH MaTepnajiaMH. 


r fiaea 1 


O PEAKlJMOHHblX 0BPA30BAHHHX B PY/lAX HOPHAbCKA 
M I1POBAEME BKPAnAEHHOrO CYAbcpH^HOrO 
OPY^EHEHMH TAEBPO-^OAEPHTOB 


Kax y?xe OTMenajiocb b pn^e pa6oT (roAJieB- 
cxiih, 1959 x , roAJieBCXHH, lIIyMCxan, 1962 2 ), b toji- 
iue noACTHJiaromeft HHTpy3iiK) Hopiuibcx I, noHB- 
JIHIOTCH Tax Ha3bIBaeMbie XOHTaXTOBbie MHHepaJlbl 
h cyjibcfmAHoe opyAeHeHiie. 

M. H. ToAJieBCXHH (roAJieBCXHH, IIIyMCxan, 
1960) noAxepxHBaeT, hto «cjioh HHbexHUOHHOH 
BxpanjieHHOCTH cocTaBJineT, b o6m,eM, oaho Tejio 
c jmxBauHOHHOH BxpanjieHHOCTbK) b ra66po-AHa- 
6a3e, HBJineTCH ero Hii>xHeH nacTbio» h HaxoAHTCH 
B 3aBHCHMOCTH ot (JjopMbi h njioipaAH Bcero pyA- 
hoto Tejia. ConyTCTByKimHe HH'bexHiiOHHOMy opy- 
AeHeHHK) XOHTaXTOBbie MHHepaJlbl o6beAHHHHDTCH 
M. H. roAJieBCXHM b cjieAyiomHe napareHeTHHecxiie 
accoHHauHH (b nopHAxe noHii>xeHHH TeMnepaTypbi 
o6pa30BaHHH): a) rpaHaT-AHonciiAOBan, 6) smiAOT- 
pOTOBOOSMaHXOBaH, b) aXTHHOJIHT-SHOTHTOBaH. 

Bojiee no3AHHMH accopHaii,HHMH hbjihiotch xajib- 
UHT-npeHHTOBan h axTHHOJiiiT-xjiopiiTOBaH, conyT- 
CTByK)u;He 6ojiee no3AHeMy xajibxonupiiT-MHjuie- 
piiTOBOMy opyAeHeHHK). 3th 6ojiee n03AHiie accopH- 
apHH HaxjiaAbiBaroTCH Ha Sojiee paHHHe, Bbi3biBan 
npeHHTH3aHHK) H XJ10pHTH3aHHK) pHAa MHHepajiOB, 
B TOM HHCJie Sojiee paHHHX XOHTaXTOBbIX. no XOJIH- 
qecTBeHHOMy npeofijiapaHiiro SiiOTiiTa h xjiopiiTa 
cpeAH rpynnbi xoHTaxTOBbix MHHepajiOB b hhjxhcm 
3X30X0HTaXTe npOCTpaHCTBeHHO BblAeJIHIOTCH 30Ha 


6iiOTHTH3HpoBaHHbix nopoA H eipe AaJiee otctoh- 
ipan ot xoHTaxTa c raddpo-AOJiepiiTaMH 30Ha xjio- 
pHTH3Hp0BaHHbIX nOpOA- 

CjieAyeT noacHHTb Taxjxe, hto JiaBbi h AOJiepn- 
TOBbie chjijih BMeipaioipeH tojhhh npn Taxon MeTa- 
Mopt|)H3ai],HH He TepnioT CBoero nepBOHanajibHoro 
o6jinxa, ecjni He cniiTaTb npoHBJieHHH nacTHHHoro 
oporoBHxoBaHiin, a Tax>xe noHBJieHHH cpeAH acco- 
HiiapHH nepBHHHbix MarMaTiiqecxHx MHHepajiOB bh- 
UieynOMHHyTblX XOHTaXTOBbIX MHHepajiOB. 

CAeJiaB Taxue npeABapiiTejibHbie 3aMeqaHHH o 
nopoAax siooxoHTaxTa, xoTopbie HeoSxoAHMbi a-hh 
A onojiHeHHH odipeft xapTHHbi npoHBJieHHH peax- 
HHOHHblX MHHepajiOB Ha MeCTOpOJXAeHHH, OfSpaTHM- 
ch x paccMOTpeHHio aHajioniHHbix H0B006pa30Ba- 
hhh b raddpo-AOJiepiiTax caMOH HHTpy3iiii Ho- 
pilJIbCX I. 

I4pe>xAe Bcero otmcthm, hto Taxoe paccMOTpe- 
Hiie, xax ii b nopoAax siooxoHTaxTa, hcoOxoahmo 
B eCTH B TeCHOH CBH3H C npOHBJieHIieM CyjIbtJlHAOB 
B Tejie HHTpy3HH. EcjIII B 3X30X0HTaXTe COBepmeHHO- 
HBCTBeHHO HaMeHaiOTCH 30HbI 6HOTH3HpOBaHHbIX 
H xjiopiiTH3HpoBaHHbix nopoA, to He MeHee hbct- 
BeHHO BblAeJIHIOTCH ra66po-AOJiepiiTbi c Shothtom 
ii 6e3 Hero b caMOH HHTpy3iiii Hoppjibcx I. 

B xoHTaxTOBbix ii TaxcHTOBbix ra66po-AOJie- 
piiTax Shotht OTMenaeTCH Jinuib cnopaAHHecxii h 
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OTCyTCTByeT B CBe>XHX pa3HOCTHX 3THX nopofl. LUh- 
poKoe pacnpocTpaHeHHe SiioraTa xapaxrepHO ajih 
IIHK pHTOBblX H HHJKHeft H3CTH r0pH30HT3 OJIHBHHO- 
Bbix ra66po-AOJiepiiTOB (Bbi^ejineMbix b Hopiuibcxe 
nofl CaMOCTOHTeJTbHbIM H33BaHHeM ojihbhh-Shoth- 
TOBbix ra66po-^ojiepnTOB)r B ojihbhhobhx ra66po- 
AOJiepiiTax BepxHeft nacTH AHtfxJiepeHUHaTa Shotht 
eme npoHBJineTCH cnopaAHHecxii, Aa>xe npii OTcyT- 
CTBHH Cyjlb(j)HAOB (HO (JjHKCHpyiOTCH BblAeJieHHH 
MaraeTHTa HenpaBiuibHoft (JiopMbi) h, hhkohcu, 
coBepmeHHO iicnesaeT. CjieAyeT oroBopHTbcn, hto 
ecjiH k SHOTHTy h ^pyrHM Hajio>xeHHbiM MHHepajiaM 
nopoA 3K30K0HTaKTa em,e mojkho npiiMeHHTb Ha- 
3BaHHe «KOHTaKTOBbie» MHHepajTbl, TO AJIH 6lIOTHTa 
h Apynix MimepajiOB caMoft HHTpy3HH, KOTopbie 
6y^yT paccMOTpeHbi AaJiee, sto Ha3BaHiie He noA- 
xoflHT ii e^HHCTBeHHO npaBHJibHbiM 6y^eT Ha3BaHiie 
«peaKU,H0HHbie» MHHepajibi, B03HiixaiomHe b 3Ha- 
HiiTejibHofi cTeneHii 3a cneT BemecTBa nepBinnibix 
MiiHepajiOB ra66po-^ojiepiiTOB. 

B ii o t ii t b ra66po-^ojiepnTax npoHBJineTCH 
Kax b Bii,ne OTAeJibHbix cnjiomHbix nernyex, pacno- 
jiarancb b HenocpeACTBeHHOH 6jih30cth ot 3epeH 
cyjibcjjiiflOB, Tax ii o6pa3yeT MeTaxpHCTajijibi c pe- 
JIHKT3MH nepBHHHbIX MHHepaJIOB BHyTpiI. TeCHOH 
npiiypoHeHHOCTii OiiOTiiTa k 3epHaM cyjibtJiHAOB 
MOjKeT ii He Hadjiio^aTbCH, ho, c Apyroft CTopoHbi, 
HemyiiKii SiiOTiiTa, Tax >xe xax ii xpiicTajuibi ana- 
TiiTa, MoryT pacnojiaraTbcn b caMiix cyAbcfiHAHbix 
BxpanjieHHiixax. 

Oco6eHHO xpynHbie o6pa30BaHHH SnoTirra, 
coBMecTHO c npeHiiTOM, cepneHTHHOM ii xjio- 
piITOM, nOHBJIHIOTCH B nHXpHTOBbIX Ta66pO- 
flOjiepiiTax b cocTaBe «peaxii,HOHHbix» OToponex 
Ha^ ynjioiu,eHHbiMii h xanJieBHAHHMH xpynHbiMH 
cyjibc^iiflHbiMH paccjioeHHbiMH BxpanjieHHiixaMii nup- 
poTHH-neHTJiaHAHT-xajibxonHpiiTOBoro cocTaBa. B 
3T0H CBH3H CJie^yeT OCTaHOBIITbCH Ha npOHBJieHHII 
ynoMHHyTbix peaxmiOHHbix OToponex b py^ax 
Hopmibcxa. JXeJio b tom, hto paccjioeimaH cyjib- 
cjiHAHan BxpanjieHHOCTb ii^ajxe paccjioeHHbie cpaB- 
HHTejibHO xpynHbie cyjibcJjH^Hbie niJinpbi xapax- 
TepHbl II flJIH TaXCIITOBbIX Ta66pO-flOJiepiITOB (ro- 
pa3AO pe>xe ajih xoHTaxTOBbix ra66po-AOJiepiiTOB) 
ii TeM He MeHee b cbokhx pa3HOCT5ix sthx nopoA 
HHTpy3im peaxunoHHbie OToponxii HaA cyjibcJiHA- 
HbiMH BxpanjieHHiixaMii He naOjnoAaioTCH. Kax 
H3BecTHO BceM iiccjieflOBaTejiHM, pafioTaBiniiM na 
MecTopojxaeHHH, noAoSHbie OToponxii npoHBJinioTCH 
noHTii iicxjnoHiiTejibHO b mixpiiTOBbix ra66po-AOJie- 
piiTax ii nBJimoTCH 3Aecb oahoh H3 xapaxTepHbix 
oco6eHHOCTen ajih hhx. 

OroBopiiMCH cpa3y >xe, hto Aajiexo He HaA BceMii 
Aa>xe xpynubiMii cyjibtjniAHbiMH BxpanjieHHiixaMii 
mixpiiTOBbix radfipo-flOjiepiiTOB noHBJinioTCH peax- 
HIIOHHbie OTOpOHXII. MHOTHe BxpanjieHHHxn HX 
juiuieHbi. KpoMe toto, MacuiTaSbi npouBJieHHH 
no^oSHbix OToponex MoryT He 3aBHceTb OT-pa3Mepa 


cyjibcJmflHoro BxpanjieHHiixa, HaA xoTopbiM ohii 
npoHBJiHioTCH. Tax, aB a coce^Hiix BxpanjieHHiixa 
MoryT HMeTb pa3Hbie no pa3Mepy OToponxii: xpyn- 
HbiH — e^Ba 3aMeTHyio ii Mejixiift — xafiMy, iiHor^a 
b Hecxojibxo pa3 npeBbimaromyio b AHaMeTpe caM 
BxpanjieHHiix. Bee sto 3acTaBJineT cxenTHnecxii 
OTHOCHTbCH X BbICXa3aHIIOMy, Ha nepBblll B3TJIHA, 
ecTecTBeHHOMy ofibHCHeHino npoiicxojxAeHHH stiix 
OT oponex (FoAJieBCXHH, 1959 2 ; TeHXHH ii Ap., 
1961), xax npoAyxTa peaxmm Me>XAy SoraTon 
SMaHamiHMii Beui,ecTBOM >khakoh cyjib(J)HAHOH xan- 
jih, o6pa3yroin,eH b 6yAym.eM cyjib(|)HAHbiH Bxpan- 
JieHHHX, II TBepAOH CHJIHX3TH0H MaCCOH M3TepiIH- 
exoro ra66po-AOjiepiiTa. Majio noMoraeT odbHCHe- 
hhio AaHHoro o6cTOHTejibCTBa ii AonymeHiie cyme- 
CTBOBaHHH AByx ii 6ojiee reHepamiH cyjib(})HAHbix 
pacnjiaBOB, b pa3Hoft CTeneHii o6orain,eHHbix jieTy- 
hhmh BemecTBaMii. Bojibine toto, ajieMeHTapHbie 
pacneTbi xojninecTB JieTyniix xoMnoHeHTOB (b tom 
HHCJ ie, BOAbl) nOXa3bIBaiOT HeB03M0>XH0CTb B pHAe 
cjiynaeB, Aajxe iicxoah H3 o6beMa Bcero BxpanjieH- 
HHxa, nojiyniiTb HeoSxoAHMbiii 6ajiaHC BemecTBa 
AJiH o6pa30BaHHH peaxuHOHHOH xafiMbi. 

He cjiynaiiHa Taioxe npHyponeHHOCTb peax- 
UHOHHblX OTOpOHeX He X mippOTIIHOBOH, a IIMeHHO, 
x BepxHen — xajibxomipiiTOBOH nacTii BxpanjieH- 
HHXOB. 

IlonyTHO OTMeTHM, hto paccjioeHHe cyjib- 
(JiHAHbix BxpanjieHHiixoB no yAejibHOMy Becy em,e 
b cyjib(})HAHOM pacnjiaBe (ToAJieBcxiiH, 1959i) Becb- 
Ma coMHHTejibHO, Tax xax nponopmiOHajibHOCTb 
b pa3Mepax xajibxomipiiTOBOH ii mippOTIIHOBOH 
nacTii BxpanjieHHHxoB He BbiAep>KHBaeTCH (Tax )xe 
xax ii npHMOjniHefiHOCTb iix rpaHim), ocodeHHO 
B MeJIXIIX BblAeJieHHHX, XOTAa OHII MOryT SbITb 
CJIOJKeHbl OAHHM XaJIbXOmipiITOM. 

He CBHAeTejibCTByeT o paccjioeHim b pacnjiaBe 
ii pacnojiojxeHiie bo mhothx cjiynanx xajibxomi- 
piiTa cnjiouiHbiM BeimoM Boxpyr mippOTIIHOBOH 
nacTii BxpanjieHHiixoB. PaccjioeHHOCTb cyjibt|)HA- 
hhx BxpanjieHHiixoB exopee roBopiiT o pejnixTOBOM 
xapaxTepe mippoTima, ho 3aMein,eHiie ero xajibxo- 
nupiiTOM name, no-BHAiiMOMy, HamiHaeTCH c Bepx- 
Hen nacTH. 

K HacTonmeMy BpeMeHii onpeAejieHHO ycTaHOB- 
jieHO, hto peaxunoHHbie xaeMxii HaA cyjibt^HAHbiMii 
BxpanjieHHiixaMii b nnxpiiTOBbix radfipo-AOjiepii- 
Tax pacnpocTpaHeHbi b npeAejiax 30Hbi, xoTopan 
em,e Bbime CMeHHeTCH 30hoh npouBJieHHH TJiaBHbiM 
o6pa30M nemyex 6noTHTa (0JiHBiiH-6ii0THT0Bbie ra6- 
6po-AOJiepnTbi). 

Kjhohom x pemeHino pHAa BonpocoB, otiioch- 
ilihxch x reHe3iicy peaxmiOHHbix xaiiM h conyTCT- 
Byiomiix cyjibc})HAOB, MO>xeT cjiy^xiiTb caM MaTe- 
piiaji peaxmiOHHbix o6pa30BaHHH. B stoh cbh3H 
6ojibinoH HHTepec npeACTaBJineT co6on MHHepajio- 
thh BbimeynoMHHyTbix xaeMOx ii HaxoAxii hobbix 
MiiHepajiOB, cjiaraioimix sth xafiMbi. 
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T a 6 ji h u a 21 


OpueHTupoBKa aamepoB 

KoopAHHaTbl ABOiiHHKOBOii OCH HJIH 
HOpMaJlH K njIOCKOCTH 

Chmboji njioc- 

KOCTH (P) HJIH 
OCH (B) 

Ng , 

Nm 

Np 

flBOHHHKOBbie OCH I — II H I — III HHAH- 
bhaob (noTTH noA npHMbiM yrjiOM Apyr 

k Apyry) . 

Tpy6bie TpemiiHbi b I hhaubhab . . . 
CnaiiHOCTb II hhahbha3. 

41 (42) 

90 (90) 

88 (90) 

87 (90) 
74(63,5) 
88(90) 

48(48) 

16(26,5) 

2 (0) 

BJ_(101) 

P(012) 

P(001) 


T a 6 ji h u a 22 


Ks n/n 

I 


n/n 

I 

> 

Ns n/n 

. 

I 

> 

i 

1 

3,89 

ii 

5 

1,744 

21 

5 

1,271 

2 

10 m 

3,49 

12 

6 

1,639 

22 

3 

1,212 

3 

6 

2,843 

13 

1 

1,589 

23 

2 

1,196 

4 

2 

2,466 

14 

2 

1,556 

24 

5 

1,161 

5 

5 

2,318 

15 

3 

1,515 

25 

6 

1,103 

6 

6 

2,201 

16 

3 

1,481 

26 

3 

1,075 

7 

3 

2,075 

17 

3 

1,418 

27 

4 

1,038 

8 

3 

1,986 

18 

3 

1,391 

28 

2 

1,025 

9 

2 

1,933 

19 

4 

1,313 

29 

3 

0,996 

10 

6 

1,862 

20 

1 

1,294 

30 

3 

0,934 


* Pe/KHM c-beMKH: Co — aHTHKaTofl, V — 37 kv; I = 11 p-A; Sncn. 20 qac.; Jl = 57,3 mm', d o6p. = 
=0, 4 mju ; H3JiyHeHne oT4)HJibTpoBaHo. IIonpaBKa BBOflHJiacb no coBMemeHHOMy rpacJjHKy KCl h xjiopHTa. 
PeHTreHoJior H. PI. 3io3Hh 


Kax y*e H3BecTHO H3 JiHTepaTypu, b cocTaBe 
peaKmiOHHbix KaeMOK HaA cyjibcjiHAHbiMH BKpanjieH- 
HHKaMH BCTpeqarciTCH cjieAyromne MHHepajibi: cep- 
neHTHH, poroBan oSMaHKa, xjiopiiT, Shotht, npe- 
HHT (r OJl JTeBCK H H, 1959i). 

KpoMe Toro, JieTOM 1959 r. b pyAHHKe «MeABe- 
>khh pyneifo aBTop oSpaTHJi BHHMamie Ha (Junoopn- 
TOnOflOfiHblH (|)HOJTeTOBbIH MHHepaJI CO CTeKJIHHHbIM 
SjiecKOM h TpeMH CHCTeMaMH coBepmeHHOH cnan- 
hocth. MuHepaJi 6hjt TOiyia BCTpeneH b He3Hann- 
TejIbHOM KOJIHHeCTBe, TJiaBHblM odpa30M B aCCOUHa- 
u,hh c npeHHTOM, 6hothtom, cepneHTHHOM h rpa- 
HaTOM B COCTaBe peaKUHOHHbIX OTOpOHeK HaA Bepx- 
hhmh nacTHMH (xajibKonupuTOBoro cocTaBa) Kpyn- 
HblX, paCCJIOeHHbIX CyjIb(|)HAHbIX BKpaiUieHHHKOB 
b nHKpiiTOBbix ra66po-AOJiepiiTax, a TaK>Ke, noAoS- 
ho npeHHTy, h b BHAe caMOCTOUTejibHbix «rjia3- 
KOB». ri03>Ke COBMeCTHO C A. JX- TeHKHHblM MbI 
Hafijiro^aJiH MHHepaji em,e b pn^e totok Kapbepa 
onHTb-TaKH b nHKpiiTOBbix ra66po-AOJiepiiTax. 
Bbi^ejreHHJi ero AOCTiirajm 1 — 1,5 cm b AHaMeT- 
pe, ho name MHHepaji BCTpenajicn b BHAeKoppo- 
fliipoBaHHbix KpucTajuiOB BejiHHHHOH He 6ojiee 
necKO.nbKHx MHJiJiHMeTpoB b AHaMeTpe. B npo- 
necce MHKpocKomiHecKHx HCCJieAOBaHHH MHHepaji 


6biJi fliiarHOCTHpoBaH Kax cJiHOneTOBbiH 

a h r h a p h t l . 

rioKa3aTejiH npejiOMJieHHH, H3MepeHHbie b opueH- 
THpOBaHHblX CeneHHHX B HMMepCHOHHbIX JKHAKO- 
cthx (c npoBepKOH hx Ha petJipaKTOMeTpe) HMeiOT 
cjieflyiou;He BejiHHHHbi: Ng = 1,612 + 0,002; 
Nm = 1,574 + 0,002; Np = 1,567 + 0,002. Ytoji 

2 V, H3MepeHHbIH Ha OeAOpOBCKOM CTOJIHKe no 
AByM Bbixo^aM onTHnecKiix oceft, paBeH (+) 44°. 
B mjintjiax nacTO mojkho BHACTb noJiHCHHTeTiine- 
CKiie abohhhkh aHniApuTa, b tom nncjie h pacno- 
jiararoiHiiecH noA npaMbiM yrjiOM Apyr k Apyry. 
Ha (JieAopoBCKOM CTOJinne SbiJia H3yneHa onTime- 
CKan opueHTHpoBKaaHniApHTa. nojiyneHHbie opueH- 
TiipoBOHHbie (no eAHHHHHbiM 3aMepaM) pe3yjlb- 
TaTbi npeACTaBJieHbi b Ta6ji. 21 h 6jih3I<h k mitji- 
paM, npiiBOAHMbiM b cnpaBOHHbix Tafijinnax (Co- 
6ojieB, 1954) h ctojhhhm b Ta6ji. 21 b Kpyrjibix 
CKodnax. yAejibHbin Bee MHHepajia, H3MepeHHbIH 
b >khakocth KJiepiiHH, paBeH 2,98. 

Pe3yjibTara pemreHOMeTpHnecKoro uccjieAOBa- 
hhh aHTHApHTa, npoBeAeHHoro BlirnrCOAHCCCP, 

1 YnoMHHaHHe 06 stoh HaxoAKe amriApHTa b HopHJib- 
ckhx pyuax coAepiKHTCH T3K>Ke b oahoh H3 pa6oT A. fl. TeH- 
KHHa H up. (1961). 
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npUBOAHTCH B TafijI. 22 H 6jIH3KH K CnpaBOHHbIM 

(MuxeeB, 1957). 

CneKTpajibHbifi nojiyKOjinnecTBeHHbiH aHajiH3, 
npoBeAeHHbifl TaM *e, noKa3aji npncyTCTBHe b cJjh- 
ojieTOBOM aHruApuTe CJieAyioipHX ajieMeHTOB: Si + 
>1%; Fe, Mg, Sr—AecHTbie aojih % ; Al, Na — 
corae aojih %; Mn, Ni, Ti, Cr, Cu, Pb, J — 

TbICHHHbie AOJIH %. 

Cjie^yeT OTMeTHTb b Mimepajie npucyTCTBiie 
3HannTejibHoro KOjninecTBa Mejibnaiminx MHKpo- 
BKJIIOHeHHH npHMOyrOJIbHOH H H30MeTpHHH0H cJjOp- 

Mbi. CpeflHHH pa3Mep hx 0,008 — 0,015 mm b Ana- 
MeTpe. Pence nonaAaeTCH Tpy6naTan (JiopMa. Bkjiio- 

HeHHH H3CTO £ByX(j)a 30 Bbie (}KHAKOCTb — ra3) C KO- 

JIHHeCTBOM ra30BOH (j)a3bl B 90—10%, HO eCTb H 
OAHO())a30Bbie (}KHflKOCTH H Ta3a). BlCJIIOHeHIIH 
pacnojiaraioTCH o6biHHO oahopoahhmh (c npn6jiH- 
3HTeJIbHO OflHHaKOBbIM HX HanOJIHeHIieM) CepiIHMH 
BAOJib OTAeJibHbix («3ajieneHHbix») njiocKHX Tpe- 
UJ.HH B KpHCTajIJiaX H BCe HBJIHIOTCH 6e3yCJIOBHO 
BTOpHHHbiMH h 6ojiee HH3KOTeMnepaTypHbIMH, HeM 
caM MHHepaji-xo3HHH . 3aBeAOMO nepBHHHbix bkjiio- 
nemiH, KpoMe TBepAbix niecTOBarax Majionpo3paH- 
Hbix o6pa30BaHHH, HeT. FIocjieAHHe b pane cjiynaeB, 
nO-BHAHMOMy, HBJIHIOTCH KpiICTaJIJiaMH pOTOBOH 
o6m3hkh. OTMeneHbi Taioxe TpexcJia30Bbie BRJuone- 
HHH C BeJIHHHHOH ra30BOTO ny3bipbKa H TBepAOH 

cjia3bi (xybHK cojih) no 10% h jkhakocth 80%. 

B MHKpoTepMOKaMepe o6binHoro o6pa3na (Ep- 
MaiiOB, 1950) Mbi npoBejm pnA onbiTOB HaA tomo- 
reHH3amieH bkjhohchhh. ra30BO-rKHAKoe BKJnone- 
Hiie c 15% ra30BbiM ny3bipbKOM roMoreHH3iipoBa- 
jiocb npii 250°; c 50% ra30BbiM ny3bipbKOM — 
B30pB3JIOCb npn 350°, CymeCTBeHHO He H3MeHHB 
k 3toh TeMnepaType cooTHomeHUH c|3a3. JJ,Ba Apy- 
THX ra30BO-}KHAKHX BKJIIOHeHHH C MeHbHIHMH pa3- 
MepaMii ra30Bbix ny3bipbKOB roMoreHH3iipoBajincb 
okojio 350 h 380°. HarpeBaHiie BKJnoneHHH c ra30- 
BbiM ny3bipbKOM, obbeMOM 75—80% ot ofimero 
obbeMa ao 500° He H3MeHiiJio nepBOHanajibHoro 
cooTHomeHUH cjia3. Taxon nee pe3yjibTaT AaJio Ha- 
rpeBaHiie BKjnoneHHH c noAofiHbiM nee Hanojme- 
HiieM ao 800°. BbiJin ocHOBaHHH nojiaraTb, hto caM 
aHTHApuA o6pa30BajiCH npn TeMnepaType bo bch- 
kom cjiynae Bbiine 500°, o neM CBHACTejibCTByeT 
6ypan OKpacxa poroBon o6m3hkh b cpacTaHiinx 
c aHniApiiTOM. BbimenpiiBeAeHHbie AaHHbie no 
TepMOMeTpimecKOMy H3yneHHio BKjnoneHHH MHHe- 
pajioo6pa3yioii;eH cpeAbi He npoTHBopenaT TaKOMy 
3aKJiioneHHio. 

FljiacTUHnaTbie KpiiCTajuibi poroBon o 6- 
M a H K H HaXOAHTCH B aHTHApHTe HHOTAa 1130- 
jinpoBaHHO Apyr ot Apyra h Koe-rAe Aance coBna- 
AaiOT no HanpaBJieHino c ero cnanHOCTbio n aboh- 
HiiKOBbiMii uiBaMH. B to nee BpeMH 3aMeneHO, HTO 
KpiiCTajuibi Sypon poroBon o6m3hkh MoryT nepe- 
cei<aTb ABOHHHKOBbie uibh aHTHApuTa, pacnojia- 
rancb BAOJib BTOpon cucTeMbi cnanHOCTii n aboh- 


HHKOBblX IHBOB. 3aBHCHMOCTb OpiieHTIipOBKH On- 
TIineCKHX HHAHKaTpiIC pOTOBOH 06m3HKH H aHTHA- 
piiTa b AaHHOM cjiynae HBJineTCH pe3yjibTaTOM pac- 
nojiorKeHHH (100) poroBon o6m3hkh cyfinapajuiejib- 
ho (101) aHTHApuTa, hto obbHCHHMO jiiiuib npii 
AonymeHiiii OAHOBpeMeHHon jih6o 6 ojiee no3AHen 
KpiICTaJIJIH3aiI,HH pOTOBOH oSMaHKH. njieOXpOH3M 
b poroBon oSMaHKe cjieAyioimin. Flo Ng — TeMHO- 
Sypbin; no Nm — 3ejieHOBaTO-6ypbin, CBeTJiee, neM 
no Ng\ no Np — CBeTJio-KopnnHeBaTO-3ejieHbin. 
CxeMa a 6 cop 6 n.Hn: Ng^>Nm^>Np. YAJiiiHeHiie no- 
jionoiTejibHoe. Yroji cNg = 17° (ii3MepeH HeoAHO- 
KpaTHo). Ytoji onTimecKiix ocefl (no AsyM Bbixo- 
AaM) cocTaBJineT (—) 86 °. Koe-rAe b poroBon 06 - 
MaHKe OTMenajincb npocTbie abohhhkh. 

T a 6 ji h u. a 23 


Pe3yjibTaTbi H3MepeHHa onTHieCKoii opHeHTHpoBKH 6ypoii 
poroBoii o6MaHKH (o6p. 128b) 


Chmboji 

njIOCKOCTH 

OpneHTHPOBKa HH^HKaTPHCbl 

IIpHMeqaHHe 

Ng 

Nm 

Np 

(110) 

77 

59 

35 

CnaftHOCTb 

(100) 

73 

83 

20 

» 

(010) 

89 

5 

85 

» 


Kai< bhaho H3 Ta6ji. 23 (bhch npiiBOAHTCH opiieH- 
TiipoBonHbie micjipbi no OAHHonHbiM 3aMepaM), ko- 
opAHHaTbi Hainefl 6ypofi poroBon o6MaHKii nona- 
AaioT b HHTepBaji a^ih o6binHOH poroBon o6MaHKii 
(Co6ojieB, 1954). 

FloKa3aTejiH npejiOMJieHHH, H3MepeHHbie b hm- 
Mepcim, 0Ka3ajniCb paBHbiMii:Y^= 1,661 +0,002; 
Nm = 1,652 + 0,002; Np = 1,642 + 0,002 . 06- 
ipan *ejie3HCTOCTb stoh 6ypofl poroBon o6MaH- 
kh cocTaBJineT 20—22 moji.% (iiHTepnojinpyH n 
ocpeAHHH; Co6ojieB, 1950). 

Kai< y*e roBopiuiocb Bbirne, 6 h o t h t hb- 
jineTCH b miKpiiTOBbix ra66po-AOjiepiiTax caMbiM 
pacnpocTpaHeHHbiM peaKUHOHHbiM MHHepajiOM. 3to 
HenpaBHJibHOH cJiopMbi, pe*e reKcaroHajibHbie ne- 
uiyiiKH KpacHOBaTO-6yporo nBeTa, pa3MepaMH ot 
AOJiefl ao 2—3 mm b A^imy, pe*e eipe 6ojibine. 
Ohh 6ojiee hjih MeHee paBHOMepHO pacnpeAejiniOTCH 
no Been Macce miKpiiTOBoro n ojinBHH-6noTHTOBoro 
ra66po-AOjiepiiTOB, o6pa3yn CKonjieHHH b MecTax 
npoHBJieHHH peaKUHOHHbix OToponeK HaA cyjibcJuiA- 
HbiMii BKpanjieHHHKaMii b miKpiiTOBbix ra66po-AO- 
jiepiiTax. 

>KeJie3HCTOCTb 6noTHTa, Ha6jnoAaBinerocH b nii- 
KpiiTOBbix ra66po-AOjiepiiTax, KOjie6jieTCH ot 50 
Ao 20 moji.% (roAJieBCKHH, 1959!). FlosTOMy Mbi 
npoH3BOAHJHi H3MepeHHH noKa3aTejiefl npejiOMJie- 
hhh 6noTHTa b KajKA°H H3 paccMaTpiiBaeMbix acco- 
nuamiH peaKmiOHHbix MHHepajiOB. 
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noKa3aTejib npejiOMjieHHH Ng 6hotht3 , ua6- 
jnoflaBinerocH coBMecTHO c aHniApiiTOM, HaxoAHTCH 
06 bIHH 0 B HHTepBajie 3H3HeHHH (1,651 —1,654) + 
+ 0,002. YuejibHbiH Bee ero, H3MepeHHbift b jkha- 
KOCTH KjiepHHH, OKa3aJICH paBHbIM 2,89, T. e. 
b cocTaBe 6 hotht 3 coAepnoiTCH He MeHee 40% ok- 
CHJienHAOMejiaHOBoro h 60% cjuioromiTOBoro kom- 
nOHeHTa (OcTpOBCKHH H neTpOB, 1940). 

Taxofl *e noKa3aTejib npejiOMjieHHH Ng cox- 
paHHeTCH y Syporo fiHOTHTa b peaKUHOHHbix KaeM- 
Kax, coctohiahx cymecTBeHHO H3 npeHHTa. He- 
OAHOKpaTHoe H3MepeH«e noKasaTenefi npejiOMJie- 
hhh Ng y 6yporo SiiOTiiTa, 3aMemaeMoro rpaHaTOM 
aHApaflHTOBoro Tuna, Aano HecKOjibKO MeHbmee 
3HaneHne, a hmchho (1,636—1,637) + 0,002. Ta- 
KHM o6pa30M, B COCTaBe 3T0T0 0HOTHT3 OKOJIO 30% 
OKCHJienHAOMejiaHOBoro h 70% (juioromiTOBoro kom- 
noHeHTa (npn nojiHOM hjih nonra nojiHOM OTcyTCT- 
bhh jiennflOMejiaHOBoro KOMnoHeHTa (Octpobckhh 
h EleTpoB, 1940). Hy*HO OTMeraTb, hto h3mh 
HafijnoAaJiHCb nemyiiKH xpacHO-gyporo 6iiOTiiTa b 
nnKpHTOBbix ra66po-AOJiepiiTax, b cocTaBe koto- 
poro coAepjKHTCH ao 45% OKcnjiennAOMejiaHOBoro 
h 55% cjuioromiTOBoro KOMnoHeHTOB. KpacHO-6y- 
pblH SlIOTHT B BHAe MeT3KpHCTaJU10B H OTAeJIbHbIX 
nemyeK 6biji OTMeneH b KOHTaKTe co cbokhm ojih- 
BHHOM, MOHOKJIHHHblM II pOMSlIHeCKHM niipOKCeHa- 
MH, CyjIbcjlHAaMH H MOJKeT CHHTaTbCH OAHHM H3 
Haiifiojiee paHHiix peaKpnoHHbix MHHepanoB. 

Bypbie .reKcaroHajibHbie TaSjiHHKH SiiOTiiTa no 
KpanM MoryT HMeTb 3ejieHOBaTbin OTTeHOK h Aa*e 
HHCTblH 3eJieHbIH UBeT, OCOgeHHO eCJIH OHH OKpy- 
IKaiOTCH HJin HaXOAHTCH B 6JIH3KOM COCeACTBe c 
cepneHTHHOM, npemiTOM hjih ApyniMii 6ojiee no3A- 
HIIMII peaKUHOHHblMH MiiHepanaMii. njieOXpOH3M 
no Ng — TpaBHHO-3ejieHbin ao KopiiHHeBaTO-3e- 
jienoro; no Np — 6ecn,BeTHbiH. noKa3aTejib npe- 
jiOMJieHiin Ng 6yporo SiiOTiiTa H3 cepAUeBHHbi Ta- 
koh TafijiiiHKii MOiKeT CHiiiKaTbCH ao 1,612 (coAep- 
*aHne OKCiuiemiAOMejiaHOBoro KOMnoHeHTa ao- 
xoaht ao 20 %, (JwioronHTOBoro ao 80 %), a 3eneHO- 
BaTO-KopiiHHeBbin h 3ejieHbiH Shotht nepucJiepHHe- 
ckoh nacTii TafijinneK HMeeT Ng, paBHbin 1,597 
(t. e. OKHcnjiennAOMejiaHOBbifi KOMnoHeHT 3Aecb, 
no-BHAHMOMy, 3aMeHHeTCH JiemiAOMejiaHOBbiM, ko- 
Topbin MOiKeT 3Aecb npiicyTCTBOBaTb, cornacHO 
H. A. OcTpoBCKOMy h B. n. EleTpoBy, b KOjinne- 
CTBe, ao 20%). BHeuiHHH 3ejieHan KafiNia MOxeT 
HMeTb Tanoe *e Bbiconoe ABynpenoMnemie, Kan h 
6ypan nacTb KpiiCTajuiOB. Bhotht nacTHHHO MOiKeT 
3aMeu;aTbCH TajibKOM b npeAenax HenoTopbix pean- 
II,HOHHbIX KaeMOK, CJIOIKeHHbIX cepneHTHHOM. 

Mbi He ofiHapyiKHJiH b JiirrepaType Aa*e ynoMii- 
H3HHH O npHCyTCTBHH B COCTaBe peaKU,HOHHbIX Ka¬ 
eMOK rpaHaTa b miKpiiTOBbix ra66po-AOJie- 
piiTax. TeM He MeHee, bhboa o ero npiicyTCTBim 
6biJi. CAenaH HaMii Ha ocHOBaHim npocMOTpa 3Ha- 
HHTeJIbHOrO HHCJia LUJIHtjlOB, CnepiiaJIbHO H3TOTOB- 


neHHbix ajih H3yneHHH MiiHepanoB peaKmiOHHbix 
KaeMOK, h Mbi AOCTaTOHHO noApoSHO onimieM sth 
H a6jnoAeHHH. 

TpaHaT b 3HaniiTejibHOH CTeneHii moikct cna- 
raTb peaKH,HOHHyio OToponKy Me*Ay ohjihiothoh 
HaCTbK) H CyjIbeJiHAHbIMH BKpanjieHHHIOMH H TOJIb- 
ko b caMOM KOHTaKTe noHBJiHeTCH y3Kan nonocKa 
3ejieHOBaToro cepneHTima. TpaHaT HHorAa Bbinoji- 
HneT jkhjikh ii MejiKHe nojiocTii b cyjibcJiHAax, HeM 
noxoAHT Ha anaTHT, KOTopbifl TaioKe BCTpenaeTCH 
3Aecb cpeAH cyjibtJiHAOB (anaTHT (JiTopucTbifl c 
Nm = 1,635 + 0,002 h Np = 1,631 + 0,002; mh- 
Hepaji OAHOOCHbifl, OTpHnaTejibHbin). B mjincjie 
128b 1 xoporno 3aMeTHO rpaHaTOByio KaftMy, inn- 
piiHOH 0,2 mm, b KOTopofl nonaAaiOTCH ynacTKH 
MejiKoneuiyHHaToro h 6onee paHHero KpynHone- 
uiyHHaToro TajibKa. Koe-rAe bhaho, hto mohojiht- 
Han KaflMa npeACTaBJineT co6oh cjiiiBuinecH H30- 
MeTpiiHHbie 3epHa rpaHaTa pa3MepoM b cpeAHeM 
0,08 — 0, 1 mm b AiiaMeTpe. KoHTaKT rpaHaTa c mo- 
HOKJIHHHblM mipOKCeHOM, C OAHOH CTOpOHbI,H C Cyjlb- 
(JiiiAaMH —c Apyrofl—pe3KHH, 6e3 npoMe*yTOHHOH 
cepneHTHHOBOH KaHMbi. 3Aecb *e iiMeiOTCH Hernyfl- 
kh 6yporo gnoTiiTa, b KOTopbie no cnaiiHOCTH npo- 
HiiKaeT rpaHaT h Aa*e HCKpuBJineT h pa3ABiiraeT 
npn pocTe npiuieraKHpue nacTii neinyeK SnoTiiTa 
(cm. npiuioiK., Tafiji. XLI, 2). B SnoTirre npn stom 
noHBJineTCH BOjiHHCToe noracaHiie. Koe-rAe KaHMbi 
rpaHaTa o6pa3yiOT ynacTKH pa3AyBOB (Ta6ji. XIII, 
/), rAe moikho BHAeTb OTHOCHTejibHO KpynH03epHii- 
CToe CTpoeHiie rpaHaTOBOH KaiiMbi c pejiHKTaMH 
nacTHHHO OTajibKOBaHHoro 6hotht3. 3epHa b 6ojib- 
iniiHCTBe cjiynaeB y*e cjiHAHCb b MOHoniiTHyio 
Maccy, xoth b nojiHpii30BaHHOM CBeTe ohh BeAyT 
ce6n no-pa3HOMy: oahh H30TponHbi, Apyrne cna6o 
3HH30TpOnHbI. LI,BeT TpaHaTa p030BaT0-CepbIH. BIo- 
Ka3aTejib npejiOMjieHHH ero, HeoAHOKpaTHO H3Me- 
peHHblH B BbICOKOnpeJIOMJIHIOmHX JKHAKOCTHX BO 

BCKpbiTOM uijincjie 92B, paBeH (1,862—1,882) + 
4 ^ 0,003, t. e. b rpaHaTe coAepnoiTCH npn6jiH3H- 
TejibHO ot 78 ao 90% aHApaAHTOBoro KOMnoHeHTa 
(Bimnejui, 1949), h oh npufijiiDKaeTCH no cocTaBy 
k aHApaAHTy. BIoAofiHbie KaHMbi rpaHaTa, ofibiHHO 
c pejiHKTaMH finoTHTa, HaSjnoAajiHCb h b pnAe 
Apyrux uijihcJiob. Kai< moikho BiiACTb b hiji. 128b 3 
b aHniApiiTe no cnaiiHOCTH Koe-rAe noHBJiniOTCH 
penoHKH 3epeH rpaHaTa, KOTopbie npiiMbiKaiOT 
k nojiocaM MOHOjniTHoro rpaHaTa (cjiiiBuniecH H30- 
MeTpimHbie 3epHa 0,05—0,1 mm b AiiaMeTpe), pac- 
nonaraioiAHMCH cpeAH aHniApiiTa (cm. (Jioto, 3ojio- 
TyxiiH, 1962 x ). HecoMHeHHO, hto rpaHaT b aHniA- 
piiTe o6pa30Bajicn HecKOjibKO no3AHee, neM caM 
aHriiApiiT. 3Aecb *e 3aMeTHbi nemyiiKH TajibKa iok 
cpeAH aHTHApHTa b nacTii, npiiMbiKaioipeH k rpa- 
HaTOBbiM nojiocaM, Tail h Ha npoAOJUKeHim i<pn- 
CTajIJIOB 0HOTHT3, HaXOAHipiIXCH no6jIH30CTH. 
B AajibHeiimeM aHriiApiiT, 6 hotht h TajibK 3aMe- 
ipaiOTCH cepneHTHHOM. fpaHaT npn TaKOM 3aMe- 


108 



iu,eHHH ocTaeTCH ycTOHHHBbiM h b pnAe cjiynaeB 
BCTpeneH npnMO cpeAH cepneHTHHa, hto, kohchho, 
COBCeM He rOBOpHT 06 OAHOBpeMeHHOCTH 3THX AByX 
MHHepajiOB (no-BHAHMOMy, Kax HBCjiyqaecTajib- 
kom). HHorAa b KOHTaKTe c cyAb<|)HAaMH noHBJineTCH 
nojioca uiHpHHOH 0,3—0,5 mm, cjio>KeHHaH TeMHO- 
SypbiM, cjia6oaHH30TponHbiM ao H30TponHoro rpa- 
HaTOM H COCTOHIAaH H3 CJIHBIHHXCH 3epeH AHSMeT- 
poM 0,1—0,08 mm. noi<a3aTejiH npejiOMjieHHH rpa- 
HaTa, H3MepeHHbie bo bckphtom mjmijie b bhco- 
KonpejiOMJiHioiAHX jkhakocthx, paBHbi (1,864 — 
1,884) + 0,003. OraeneH TaKJKe N ao 1,857. TaKHM 
o6pa30M, cocTaB rpaHaTa b pa3Hbix o6pa3H,ax npn- 
MepHO OAHHaKOB H HBJIHeTCH CyiH,eCTBSHHO aHApa- 
AHTOBbiM (Bimnejui, 1949) 2 . BHeniHHH KaflMa no- 
jioch rpaHaTa o6hhho HMeeT «6axpoMy» H3 mcakhx 
3epeH, KOTopbie nacTHHHO nonaAaioT b conpin<a- 
caiomuficH Koe-rAe c rpaHaTOM TajibK. TlHorAa 
nojioca rpaHaTa conpiiKacaeTcn c ynacTKaMH Meji- 
K03epHHCToro cepneHTHHa, Koe-rAe co CBextiiMH 
MOHOKJIHHHbIM nHpOKCeHOM H OJIHBHHOM. OHeHb 
nacTO 3epHa rpaHaTa BbipacTaiOT b diiOTHTe c hc- 
KpuBJieHHeM nemyeK BMemaiomero 3epHa. B KOH¬ 
TaKTe Me>KAy KpynHbIM KpHCT3AJIOM aHTHApHTa H 
cyjib(J)HAaMH nacTO npucyTCTByeT cepneHTHH, ho 
OTM eneHH cjiynan, KorAa b KOHTaKTe cyjib<{)HAOB 
h aHTHApuTa HMeeTCH TOJibKO y3Kan KaflMa H3 3e- 
peH rpaHaTa. TipHBeACHHbiMH Bbime cooTHomeHHHMii 
HCHepnbiBaiOTCH Bee HafijHOAaBimiecH cjiynaii npo- 
HBJieHHH rpaHaTa b peai<miOHHbix KaeMKax. 

n p e h h t no pacnpocTpaHeHHOCTH b peai<- 
UHOHHbix KaflMax b nnKpuTOBbix ra66po-AOJiepn- 
Tax MOJKeT CpaBHHTbCH TOJibKO C 0HOTHTOM H Cep- 
neHTHHOM. B HeKOTopbix niJiHijiax mo>kho BHACTb 
Ha 3HaHHTejibHOM npoTHJKeHini HenocpeACTBeHHO 
Ha a cyjibcJ)HA3MH arperaT H30MeTpiiHHbix 3epeH 
AnaMeTpoM ot 0,03 — 0,08 ao 0,3—0,5 mm. Koe- 
rAe (ihji. 128B 1 ) mo>kho BHACTb, hto npeHHT onpy- 
>KaeT aHniApiiT, pacnojiarancb no nepwjiepHH i<pyn- 
Hbix KpucTajuiOB h o6pa3yn xapaKTepHbie i<pan 
pa3beAaHHH. no KOHTaKTy Me>KAy npeHHTOM h aH- 
niApHTOM AOBOJibHO nacTO pacnojiaraeTCH cep¬ 
neHTHH, ho OTMenaiOTCH h HenocpeACTBeHHbie neT- 
KHe KOHTaKTbl npeHHTa H aHTHApHTa, H3 HaSjIIO- 
AeHHH KOTopbix cjieAyeT, hto npeHHT 3aMemaeT 
aHTHApHT h b CBOio OHepeAb pa3beAaeTCH cepneH- 
THHOM. FlOBOJIbHO HaCTO HafijHOAaiOTCH paAHaJIbHO- 
jiynucTbie arperaTbi npeHHTa. Jlynn npeHHTa MoryT 
conpuKacaTbcn npHMO c cyjibcjiHAaMH hjih KpHCTaji- 
jiaMH nupoKceHOB. ^lame, OAHaKO, b KOHTaKTe 
noHBJiHiOTCH y3KHe npoMeKyTOHHbie KaeMKH cep¬ 
neHTHHa. Ojihbhh cpeAH npeHHTa He coxpaHHeTCH 


3 B to we BpeMH SbiJiH o6Hapy>KeHbi He3HamiTeAbHbie 
upaeBbie ynacTKH b 3epnax rpaHaTa c noKa3aTeAHMH npeJiOM- 
JieHHH 1,820, t. e. c coAepwaHHeM nopnAKa 52% aHApaAHTO- 
Boii MOJieKyjibi, hto npiigAHwaeTCH k cocTaBy HeKOTopbix aHa- 
JiH3iipoBaHHbix ogpa3UOB rpaHaTa H3 gpei«neBbix cyAbtjiHA- 
HblX pyfl. 


h 3aMeu;aeTCH HAAHHrcHTonoAoSHbiM MHHepajiOM 
hjih cepneHTHHOM. OxoTHee Bcero npeHHT pa3Bii- 
BaeTCH no KpHCTajuiaM njiarHOKjia3a, KOTopbie b 
npeAeJiax peaKUHOHHbix OToponeK nacro Hauejio 
npeHHTH3iipyiOTCH, ofibiHHO 6e3 o6pa30BaHHH nceB- 
A0M0pcJ)03. C Apyrofi cTopoHbi, y cpaBHHTejibHO 
MejiKHX paccjioeHHbix cyjibtjuiAHbix BKpanjieHHii- 
kob AnaMeTpoM 1—1,5 mm HaSjnoAaJiocb nojiHoe 
OTcyTCTBiie npeHHTa, h KpucTajuibi CBe>Kero n ji a- 
r ho k ji a 3 a (JMe 57—58, cm. Tafiji. 19) o6pa3yiOT 
HHorAa uejibie JieflKOKpaTOBbie cKonjieHHH b KOH¬ 
TaKTe c cyjibcJuiAaMH 3 . B to >Ke BpeMH KpHCTajuibi 
ojiiiBHHa 3Aecb noHTii Hau,ejio 3aMein,eHbi cepneHTii- 
hom. TaioiM o6pa30M, HanSojiee paHHiie peaKUHOH- 
Hbie Mimepajibi, KpoMe HOBOo6pa30BaHiifl njiarno- 
KJia3a,3Aecb BbinajiH h peai<u,HOHHaH OTopoHKanpeA- 
CTaBJieHa TOJibKO njiarHOKjia30M h cepneHTHHOM. 

HHorAa npeHHT pacnojiaraeTCH BMecTe c 6ho- 
thtom 6ypoBaTO-3ejieHoro UBeTa rHe3AaMii c rpa- 
HofijiacTOBofl CTpyKTypoft cpeAH pejiHKTOB mipoK- 
ceHOB h nceBA0M0p<J)03 cepneHTHHa no ojiHBHHy. 
Bo BCKpbITbIX IHJIH^iaX H B MaTepiiaJie, OTOfipaHHOM 
H3 o6pa3U,OB, H3MepHJincb noi<a3aTejiH npejiOMJie- 
hhh npeHHTa, KOTopbie oi<a3ajiHCb paBHbiMii: Ng= 
= 1,643 + 0,002; Nm = 1,624; Np = 1,615 + 
+ 0,02. Yroji 2 V = (+) 68—69° (no AsyM Bbi- 
xoAaM onTiinecKiix ocefl H3MepeH HeoAHOKpaTHo). 
YAejibHbifl Bee npeHHTa, onpeAeJieHHbifl b >khako- 
cth KJiepiiHii, paBeH 2,83. 3aAana OTfiopa npeHHTa 
Ha XHMHnecKHft aHajiH3 ynpocTHJiacb, Tai< i<ai< 
MOiAHbie OTopoHKH ero (AOCTiiraioiAHe HecKOJibKiix 
CaHTHMeTpOB) SblJIH BCTpeHeHbl HaA JiefiKOKpaTOBbl- 
mh BbiAejieHHHMH — OKpyrjibiMii uijiHpaMH njiarHO- 
Kjia3a b cpacTaHiiii c paccjioeHHbiMH cyjibcJuiAaMH 4 
b nepexoAHofl nojioce ot nnKpuTOBbix k TaKCHTO- 
BbiM ra66po-AOJiepiiTaM.‘ B sthx OToponKax cob- 
MecTHO c npeHHTOM nonaAaeTCH 3ejieHOBaTO-6ypbifl 
Shotht (b 6ypofl ueHTpajibHofl nacTii Ng' = 1,630; 
b 3ejieH0fl KpaeBofl nacTii Ng'= 1,592). Bejibie 
jiymicTbie ccJiepoKpHCTajiJibi npeHHTa (pa3MepoM 
1,0 cm b AiiaMeTpe) no nepniJiepHH, a b HeKOTopbix 
ynacTKax h cnjionib 03ejieHeHbi 3a cneT npoHHKHO- 
BeHim njieHOK cepneHTHHa Me>KAyJiynaMii npeHHTa. 
Bo3mo>kho, «03ejieHeHiie» npeHHTa nacTHHHO OTpa- 
3HJiocb h Ha pe3yjibTaTax xiiMimecKoro aHajiH3a, 
KOTopbie mojkho BHAeTb b TaSji. 24 (I). 3accb >Ke, 
(cm. Tafiji. 24, II) npiiBOAHTCH a-hh cpaBHeHHH pe- 
3yjibTaTbi xiiMimecKoro aHajiH3a (UXITHTY) CBe- 
>Kero 3ejieHOBaToro npeHHTa (o6p. 1536) H3 npo- 
JKHJIKOB B 6jIH>KHeM 3K30I<0HTaKTe HHTpy3HH 

3 3aMeTHM nonyTHO, mto ynoMUHanne o HafijiioAenHHX 
MOHOMimepajibHbix nJiarHOKJia30Bbix OTopo^ex HaA cyAb(|)HA- 
HblMH BKpanAeHHHKaMH COAepKHTCH TaiOKe B pagOTe r. B. 
PoroBepa (1959), a aah MaccHBa Koaio (SacceiiH HiDKHeii 
TyHrycciai)— b CTaTbe C. E. FIorpe6HH.KOro (1963). 

4 CyjibiJwAbi 3Aecb noAHOCTbio 3aMemaioT KAHHonnpo- 
KCeH H nOCAeAHHH nOHBAHeTCH TOAbKO B BepXHeil HaCTH UIAIipa, 
gAHIKe K npeHHTOBbIM OTOpOMKaM, TAe KOAHHeCTBO CyAb(j)HAOB 

pe3KO naAaeT (ogp. 127B 1 , B 2 , B 3 ). 
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T a 6 ji h u a 24 


Pe.ayjibTaTbi XHMHMecKoro aHajiH3a npeHHTa (UXJI HI'Y) 


I. H3 peaKi;HOHHoii KaftMbi (o6p. 127B 3 ) 


11. Il3 JKHJIbl 

(o6p. 153B) 


OKHCJIbl 

Bee. % 

VloJieK. kojihh. 

Hhcjio aT. 
KHCJlOp., pac- 
CHHT. Ha 12 

^HCJIO aT. 
K3THOHOB 

Bee. % 

Mojien. KOJIHH. 

Hhcjio aT. 

KHCJIOP 

paccmiT. Ha 12 

^iHCJIO aT. 

SiOa 

42,45 

707 

5,78 

2,89 

43,08 

718 

6,09 

3,04 

AI 2 O 3 

25,39 

254 

3,12 

2,08 

22,36 

219 

2,79 

1,86 

Fe203 

0,25 

1 

0,012 

■—-0,01 

2,01 

12 

0,15 

0,10 

FeO 

0,95 

13 

0,05 

0,05 

0,29 

4 

0,02 

0,02 

Ti0 2 

0,05 

— 

— 

— 

0,03 

— 

— 

— 

CaO 

20,28 

362(—15) 

1,41 

1,41 

26,98 

481 (—15) 

0,97 

1,97 

MgO 

1,10 

27 

0,11 

0,11 

0,22 

5 

0,02 

0,02 

MnO 

0,01 

1 

— 

— 

0,01 

1 

— 

— 

K 2 O 

0,58 

6 

0,024 

0,05 

_ 

— 

— 

— 

Na20 

1,36 

22 

0,09 

0,18 

— 

— 

— 

— 

n.n.n. 

6,83 

— 

— 

— 

4,75 

— 

— 

— 

(H 2 0) + 

(6,19) 

344 

1,40 

2,80 

(4,11) 

228 

0,96 

1,92 

(C0 2 ) 

(0,64) 

15 

— 

— 

(0,64) 

15 

_ 

— 

h 2 o 

0,07 

— 

— 

— 

0,06 

— 


— 

C y m m a 

99,80 

OCuiHH 

^eJiHTeJib 

12,0 

245 

— 

99,79 

06mnii 

AeJiHTeJib 

12,0 

236 

— 


KpucTaJiJioxHMmecKHe tjjopMyjibi: 

I. (Nao.isKo.osCai.aMgo.nFe o>os):i,8o(Ali,!i[iFe o,oi)2,o|(AIo,o[iSi2,8o)2>980ci,:>|(OH) 2| 8 

II. (Cai,97Mgo,o2Fe o,o 2 ) 2 ,oi(Ali, 8 cFe o,io)i!9o(Si3,»iOio,o8)(OH)i l 92 

n p n m e m a h n e. CneKTpaJibHbie aHajin3bi (Hrnr) noKa3aJin npacyTCTBue cJieflyromiix sJieMeHTOB: 
06p. 127B 3 (b %) Cr — 0,003; V< 0,001; Ni — 0,1; Co — 0,03; Sr — 0,003. 

O 6 p. 153B — V —0,001; Ni — 0,003. 


HopiuibCK I (pyAHHK «IO>KHbiH»). Kai-c mojkho 3aMe- 
THTb npii cpaBHeHHH 3THX AByx o6pa3ii,OB, b npe- 
HHTe H3 peaKUHOHHOH K3HMbI SojIblUafl HaCTb )Xe- 
Jie3a npHcyTCTByeT y*e b 3axncHOH cjiopMe, b co- 
CTaBe MHHepajia Tax*e noHBJiHioTCH mejiOHH h 
MaraHH. Hy*HO CKa3aTb, hto 3aMeTHOH nepecTpofi- 
kh KpHCTajyiHHecKofi pemeTKH npeHHTa npn TaKHX 
H3MeHeHHHX b cocTaBe MHHepajia He nponcxoAHT, 
h o6a cpaBHHBaeMbix o6pa3H,a AaxiT MejxnjiocxocT- 
Hbie paccTOHHHH, npufijiuxaiomHecfl k peHTreHOB- 
ckhm xapaKTepucTHKaM STajiOHHoro npeHHTa (Mh- 
xeeB, 1957). 

Kax y*e roBopiuiocb Bbime, Tajibx BCTpenaeTCH 
b peaKUHOHHbix xaeivixax h npucyTCTByeT b BHAe 
AByx MopcJ)OjiorHHecKHX pa3HOCTefi: cpaBHHTejibHO 
KpynHonemyHHaTOH (AHaMeTp nemyex b cpeAHeM 
0,20—0,15 mm ) h MejiKonemyHHaTOH, pa3BHBaio- 
meficH no KpynHonemyHHaTOH. Pa3Mep HacTim 
3T0H pa3HOBHAHOCTH ot 0,002—0,003 ao 0,15— 
0,20 mm b AxaMeTpe. KpynHonemyHHaTaH pa3HO- 
BHAHOCTb ofijia^aeT • xopomefl nimaxonAHOH cnafl- 
HOCTbK). YrOJI 2 V, HeOAHOKpaTHO H3MepeHHbIH no 

OAHOMy BbixoAy, cocTaBJineT oxojio (—) 42—44°, 


hto npeBbimaeT BepxHHH npeAeji 3HaneHHH 2V, 
npuBOAHMoro atih Tajibxa b cnpaBOHHHKax. lloKa- 
3aTejin npejiOMJieHHH Tajibxa, H3MepeHHbie bo 
BCK pbiTOM nuiHcJ)e, y xpynHonemyHHaTOH h Mejn<o- 
HemyHHaTOH pa3HOCTen HimeM He OTJiHHaiOTCfl h 
paBHbi: Ng' = 1,586±0,002; Nm = 1,576 ±0,002; 
Np'= 1,549 ± 0,002. 

EcJIH CyAHTb O BeJIHHHHe >KeJie3HCTOCTH TaJIbKa 
no 3 thm u,H(J)paM, Hcnojib3yn AHarpaMMy A. H. Bhh 
nejuia (1959), to b cocTaBe nojiynaeTCH 3—4% *e- 
jie3HCToro KOMnoHeHTa. Kax H3BecTHO, noA mhx- 
pOCXOnOM nOHTH HeB03MO>XHO OTJIHHHTb TaJIbX OT 
MycxoBHTa. nosTOMy a Tin oxoHHaTejibHoro onpe- 
AeJieHHH Mbi npufierjin x noiwomu MuxpocnexTpajib- 
hoto aHajiH3a bo BexpbiTbix neTporpacJniHecxHX 
nuiHcJ)ax. 3 th TOHXHe HCCJieAOBaHHH SbiJiH Bbinoji- 
HeHbi H. B. ApHayTOBbiM (Pirnr CO AH CCCP) 
h noxa3ajin npucyTCTBue b MHHepajie fiojibiuoro' 
XOJIHHeCTBa MaTHHH npH OTCyTCTBHH aJIK)MHHHH H 
xajiHH. B3aHMOOTHomeHHe Tajibxa h Apyrux Mime- 
pajiOB peaxunoHHbix xaeMOx npHBOAHJiHCb Bbime. 
OTMeTHM, HTO TaJIbX HaCTO nOHBJIHeTCH B MecTax: 
cxonjieHHH 3epeH rpaHaTa. Ho, HaoSopoT, b Mec- 
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Tax CKonjieHHH TajibKa rpaHaT MOJKeT h otcytctbo- 
BaTb. TaKHM o6pa30M, B03HHKH0BeHHe TajIbKa H 
rpaHaTa pa3AejieHO bo BpeMeHii, ho, no-BHAHMOMy, 
He oneHb 3HanHTejibHbiM npoMe>KyTKOM. Kai< h 
npeHHT, TajibK HHTeHCHBHO 3aMem,aeTCH CBeTJio-3ejie- 
HbiM cepneHTHHOM. He HCKJiiOHeHO, hto b peax- 
UHOHHbix KaflMax MOJKeT nona^aTbCH h m y c k o- 
B H T, HO OTJIHHHTb eTO OT TajIbKa B KaJKAOM OT- 
AejibHOM cjiynae HeB03M0JKH0. 

CepneHTHH — HanSojiee pacnpocrpaHeH- 
HbiH MHHepaji b cocTaBe SojibiuHHCTBa H3yneHHbix 
peaKUHOHHbix KaeMOK. Oh npeACTaBJieH cbctjio- 
3eJieHOH, HHTeHCHBHO 3eJieHOH H 6eCU,BeTHOH pa3HO- 
bhahocthmh. 06hhho CBeTJio-3ejieHbiH h 6ecu,BeT- 
HbiH cepneHTHH o6pa3yeT MejibHaiimiie ctJjepoKpn- 
CTajuibi h HemynnaTbie arperaTbi. noKa3aTejm 
npeJIOMJieHHH TpaBHHO-3eJieHOH pa3HOBHAHOCTH H3 
jkhjikh, nepecexaiomeH ynacTOK 6ecu,BeTHoro cep- 
neHTHHa, paBHbi: A^'= 1,580 + 0,002; Np' = 
= 1,573 + 0,002. B cepneHTime HaSjnoAaeTCH bo- 

JIOKHHCTOCTb nepneHAHKyjIHpHO CTeHIOM JKHJIKH. 
noracaHiie OTHOCHTejibHO bojiokoh — npHMoe, yA- 
JIHHeHHe nOJIOJKHTeJIbHOe. njieOXpOH3M AOBOJIbHO 
pe3KHH: no Ng — TpaBHHO-3ejieHbiH ; no Np — 
CBeTJio-3ejieHbiH ao 6ecu,BeTHoro. OTa *e pa3HO- 
BHAHOCTb JKejie3HCToro cepneHTHHa, no-BHAHMOMy, 
y>Ke nepexoAHan k xjiopiiTaM, pa3BHBaeTCH ynacT- 
K3MH H no SypOH pOTOBOH O0MaHKe (b HMMepCHH 
H3MepeHO: Ng'= 1,579 + 0,002; Nm = 1,572 + 
+ 0,002; Np'= 1,566 + 0,002), h no gnoTirry 
(3Aecb noxasaTejiH npeJIOMJieHHH Ng = 1,576 + 
+ 0,002; Nm = 1,572 + 0,002), o6pa3yn MejiKO- 
3epHHCTbie h HemynnaTbie arperaTbi. CBeTJio-3ejie- 
HbiH h SecpBeTHbiH cepneHTHH ( Ng'= 1,580 + 
+ 0,002; Nm = 1,576 + 0,002; Np' = 1,573+ 
+ 0,002) hbjihiotch Han6ojiee pacnpocTpaHeHHbiMH 
pa3HOBHAHOCTHMH CepneHTHHa H 6JIH3KH K 3HTH- 
ropiiTaM neneHTH (Kophhjiob, 1961). B3aiiMOOTHO- 
meHHH cepneHTHHa c ApyniMH MHHepajiaMH 6bijm 
noKa3aHbi Bbime h 3Aecb TOjibKO ocTaeTCH Ao6aBiiTb, 
hto oh Han6ojiee arpecciiBHbm H3 no3AHiix Mime- 
pajiOB, HapHAy c xjiopiiTonoAofiHbiM MimepajiOM, h 
b cbok) onepeAb nepecenaeTCH TOjibKO jkhjik3mh 
Kajibii,HTa h no3AHero pyAHoro MHHepajia (MarHe- 
tht). 06hhho MejiK03epHHCTbiH cepneHTHH o6pa3yeT 
BHemHKHO HaCTb peaKUHOHHblX KaeM, KOTOpbie MO- 
MoryT HMeTb mnpHHy ao 3 — 5 mm . B npeAeJiax 
3T0H H3CTH K3HMbI HaCTO 3aMeTHbI pejIHKTbl mipO- 
KceHOB. KpHCTajijibi njiarHOKjia3a h ojiiiBHHa 3aMe- 
ipaioTCH Hauejio. BHenmim Kpafl KafiMbi AOBOJibHO 
pe3KO oSpbiBaeTCH h AaJiee cjieAyiOT cpaBHHTejibHO 
CBeiKiie MHHepajibi nHKpHTOBbix ra66po-AOJiepiiTOB. 
OneHb nacTO mojkho BHAeTb, hto cepneHTHH, npn- 
Mbii<aioiH,HH k npeHHTy, HMeeT MejiKOHernyfinaToe 
CTpoeHiie, a cepneHTHH,3aMemaioiu,HH aHniApuT, i<ai< 
npaBHJio, npeACTaBJieH KpynHOHemyfiHaTOH pa3HO- 
CTbK). KaK MOJKHO BHAeTb B pHAe mJIHCjlOB CyjIbCjlHA- 
Hbie BKpanjieHHHKH, i<ai< h bch nopoAa, pa36iiTbi ch- 


CTeMOH no3AHHX cy6napajiJiejibHbix MHKpOTpeiu,HH, 
noKOTopbiM pa3BHJiCH cepneHTHH, K3p60H3T H KOe- 
TAe n03AHHH MarHeTHT. >KhJIKH BbinOJIHHIOTCH 
KpynHonemyHHaTbiM 3ejieHOBaTbiM cepneHTHHOM. 

CjieAyeT OTMeTHTb, hto no ojiiiBHHy bo mhothx 
cjiynanx pa3BHBaeTCH rojiy6oBaTO-3ejieHaH pa3HO- 
BHAHOCTb cepneHTHHa, o6jiaAaioii;aH 3aMeTHbiM 
njieoxpoii3MOM (ot rojiy6oBaTO-3ejieHoro no Ng 
AO 3ejieHOBaTO-jKejiToro no Np). noxasaTejiH npe- 
JIOMJieHHH H3MepeHbI B HMMepCHH H paBHbi: Ng' = 

= 1,560 + 0,002; Ng' = 1,554 + 0,002; yAJin- 
HeHiie nojiojKHTejibHoe. ArperaTbi o6hhho bojiok- 
HHCTbie. no BCefl BHAHMOCTH, 3Ta p33H0BHAH0CTb 
npeACTaBJineT co6oh HiiKejibCOAepjKamiiH xpii30THJi 
(Bimnejui, 1949). 

PlHorAa cpeAH o6pa30BaHHH xpii30THJia noHB- 
jihiotch 3ejieHOBaTO-jKejiTbie ynacTKH cjnoAonoAo6- 
Horo MHHepajia c bhcokhm ABynpejiOMJieHiieM; no- 
BHAHMOMy, 3T0T MHHepaji yjKe 6JIH30K k HAAHHT- 
CHT-6oyjiHHriiTy (BiiHHejui, 1949). 

Heo6xoAHMO ocTaHOBHTbcn TaioKe Ha onuca- 
hhh no3AHero xjiopiiTonoAofiHoro mh- 
h e p a ji a, OTMeHaioiperocH Koe-rAe no TpeipH- 
HaM OTAeJIbHOCTH H 3epi<aJiaM CKOJIbJKeHHH B KOH- 
TaKTHbix, TaKCHTOBbix h nHKpHTOBbix ra66po- 
AOJiepiiTax. HaSjnoAaJicn stot MHHepaji h b 
3K30KOHT3KTe JiaSpaAOpOBOTO nOpcjmpHTa. OSbIHHO 
OH o6pa3yeT KOpKH KpHCTaAAOB BOJIOKHHCTOTO O0JIH- 
iia. BejiHHHHa KpiiCTajuiOB mojkct AOCTiiraTb b ajih- 
Hy 1 mm h Sojiee. LI,BeT MHHepajia b o6pa3U,ax TeM- 
HO-3ejieHbiH ao nepHoro. B mjincjiax OKpacxa 
MHHepajia KOjiefijieTCH ot CBeTJio-3ejieHoro ao ojihb- 
KOBO-3ejieHoro h Aa*e 6ypoBaTO-3ejieHoro. Bo- 
JIOKHHCTOe CTpoeHiie KpiICTaJIJIOB OTHeTJIHBO 3a- 
MeTHO b nojinpii30BaHHOM CBeTe. HHorAa mojkho 
BHA eTb HBHbie nOJIHCHHTeTHHeCKHe ABOHHHKH. Toh- 
Klie ABOHHHKOBbie HHAHBHAbI HMeiOT OTJIHHaiOIAyiO- 
ch onTiinecKyio opueHTiipoBKy h pa3JiiiHHyio OKpac- 
Ky. njieoxpcii3M cjia6biH, ho aoct3tohho xopomo 
3 aMeTeH: no Ng — 0JiiiBK0B0-3ejieHbiH; no Nm — 
CBeTJio-3ejieHbiH, no Np — 3ejieH0B3T0-jKejiTbiH ao 
6 ecu,BeTHoro (Ta6ji. 25). Baojib abohhhkobhx ihbob 
H afijnoAaeTCH CHCTeMa xopomo BbipaiKeHHOH cnafl- 
hocth. YAJiiiHeHiie KpiiCTajuiOB bo Bcex cjiynanx 
nojiojKHTejibHoe. Yroji 2 V, HeoAHOKparao H3Me- 
peHHbifl no AByM BbixoAaM, KOJiefijieTCH b pa3Hbix 
3epHax ot ( —)52 ao (—)58°, ho OTMeneH cjiynaii, 
KorAa oh CHiuKajicn ao ( — )42°. 

Yroji noracaHHH OTHOCHTejibHO bojiokhhctocth 
h xopomefl cnaHHOCTii ot 0 ao 6°. YAejibHbiH Bee 
MHHepajia, onpeAejieHHbifl miKHOMeTpiiHecKii, ko- 
jiefijieTCH b npeAeJiax 2,83—3,11. noxasaTejiH 
npeJIOMJieHHH, H3MepeHHbie b iiMMepcim, paBHbi 

Ng' = (1,612—1,613) + 0,002; Nm — 1,610; 
Np'= (1,600—1,598) + 0,002. CorjiacHO cnpaBOH- 
HHKa BiiHHejiJia, b cocTaBe AaHHoro xjiopiiTa 
HMeeTCH okojio 48% cJieppoaHTuropuTOBoro h 52% 
aHTIirOpiITOBOrO KOMnOHeHTOB. 


Ill 



T a 6 ji h u a 25 


OriTHHeCKaSI OpHeHTHpOBKa OTHOCHTejlbHO CnaHHOCTH 
H nJlOCKOCTH ABOHHHKOBaHH 5 I 
xjiopHTonoAoGHoro MHHepaJia 


JST<» n/n 

OrmmecKaji opiieH- 
THpOBKa 

XapaKTep H3MepneMOH 

Ng 

Nin 

Np 

IIJIOCKOCTH 

1 

90 

10 

80 

H,BOHHHKOBbIH UIOB * H 

cnaflHOCTb||nJi.0.0=(010) 

2 

82 

53,5 

36 

CnailHOCTb H ABOHHHKOBblH 
UIOB * = (01 1)? 


88 

54,5 

36,5 

HBOHHHKOBau OCb" 1 

3 

87 

67 

23 

H,BOHHHKOBbIH UIOB * 


88,5 

64 

25 

H,BOilHHKOBa5I OCb 1 


* HopMaJib ko uiBy u cnaftHocTH. 


T a6 JiHua 26 


Pe3yjibTaTbi peHTreHOMeTpHHecKoro aHaJiH3a xjiopHTonoAoSHoro 
MHHepaJia 


.No 

n/n 

OSp. 19 

XjiopHT. no B. H. Mu- 

yppdv f1Q571 

I 

-(a) 

n 

1 

4 ( «> 

1 

10 ui 

16,10—14,6 

10 

15 

2 

4ab 

7,68—7,12 

9 

7,15 

3 

2p 

4,96—4,67 

3,6 

4,80-4,68 

4 

1/2 

4,36 



5 

3ab 

3,72—3,59 

7 

3,58 

6 

6 

3,38 



7 

1 

3,24 



8 

1 

3,04 

5 

3,04 

9 

2 

2,91 

1 

2,87 

10 

3m 

2,67—2,58 

6,6 

2,66—2,60 

11 

3m 

2,56—2,47 

6,6 

2,53—2,47 

12 

1 

2,30 

1 

2,29 

13 

1/2 

2,16 

1 

2,15 

14 

3 

1,83 



15 

1—2 

1,68 

5 

1,20 

16 

1—2 

1,64 



17 

8 

1,55 

7 

1,55 

18 

1—2 

1,52 

3 

1,52 

19 

1 

1,42 

5 

1,42 

20 

2 

1,38 



21 

1—2 

1,33 

3 

1,33 

22 

1—2 

1,29 

1 

1,30 

23 

1—2 

1,27 




PejKHM cteMKii: Co — aHTHKaTofl;; \ — 1,78529 kX; I = 
10 M: V = 37 kv, ,11,. KaM. = 57,3 mm', d o6p.= 0,4 Mu', H3- 
JiyqeHHe OTcJwjibTpoBaHO. FIonpaBKa BBO^miacb no coBMemenHO- 
My rpacJ)HKy I\CI h xJiopiiTa. 

PenTreHOJior R. K. ApximeHKO 


Pe3yjibTaTbi peHTreHOMeTpiinecKoro H3yHeHHH 

(Hrnr CO AH CCCP) npiiBOAHTCH b Ta6ji. 26. 
HccjieflyeMbifi Miraepaji 6 jih 30 k no cbohm xapaicre- 
pHCTHKaM K CnpaBOHHbIM, npHBOflHMbIM B. H. Mh- 
xeeBbiM (1957 ). Xiimiihcckiih aHajni3 MHHepaJia, 
BbinojiHeHHbin b IXXJl HrEM AH CCCP (aHajni- 
thk A. TyceBa) npiiBOAHTCH b Tafiji. 27. B cocTaB 
MHHepaJia bxoaht 3HaHHTejibHoe kojihhcctbo A 1 2 0 3 , 
Fe 2 0 3 h FeO. TaxiiM o6pa30 M, b ero cocTaBe HMeiOT- 
Cfl He TOJIbKO aHTIirOpiIT-cJieppOaHTHrOpHTOBblH KOM- 
nOHeHTbl, HO H flatJlHHTOBblH H 3Me3HTOBbIH. CneK- 
TpajibHbin aHajni3 (Hrnr CO AH CCCP) noi<a3aji 
npucyTCTBiie b xjiopiiTe, KpoMe Toro, cjieAyioiii,HX 
sjieMeHTOB: Ni, Cu, Zn, As (0,0 n%); Co, V, Ba 
(0,00n%). 

Bo MHorux cjiynanx b mjiiicjiax H3 miKpiiTOBbix 
ra66po-AOJiepiiTOB mojkho BiiAeTb coBepmeHHO neT- 
Kiie rpaHimbi Me*Ay CBe>KHM ojihbhhom, njiarao- 
I<Jia30M, niipOKCeHaMH C OAHOH CTOpOHbl, H cyjlb- 
(JiHflaMH, 6iiothtom, «BbicoKOTeMnepaTypHbiM» njia- 
ni0KJia30M h Aa*e b OTAeJibHbix cjiynanx c rpaHa- 
tom (cymecTBeHHO aHflpaflHTOBoro cocTaBa) — 
c Apyron. C nepBHHHbiMii MarMaTHnecKHMH MiiHepa- 
jiaMH y hhx HBHbie peaKUHOHHbie B3aiiMOOTHOiue- 
HHfl (cm. npiIJIOJK., TaSjI. II, 2). ECTb 0CH0B3HIIH 
nojiaraTb, hto cyjibtjiHAbi, nacTb njiarHOKjia3a, 
Shotiit, rpaHaT bo3hhkjih b ra66po-AOJiepiiTe oa- 
HOBpeMeHHO b HanSojiee paHHioio BbicoKOTeMnepa- 
TypHyio CT3AHK) npouecca, b OTJiiiHiie ot npemiTa, 
Tajibxa, cepneHTHHa 11 xjiopiiTa. 

Hcxoah H 3 B3aiiMOOTHomeHHH Bcex ynoMHHyTbix 
MHHepajiOB Me*Ay co 6 oh, k stoh xe BbicoKOTeM- 
nepaTypHon accomiamm MHHepajiOB cjieAyeT ot- 
HecTH eme aHniApuT h Sypyio poroByio ofiMaHKy. 

Co3AaBajiocb BnenaTJieHiie, hto b t a k c h t 0 - 
b bi x h HacTHHHO b miKpiiTOBbix (nepexoAHan 
k TaKCHTOBbiM pa3HOCTb) ra66 po-jojiepn- 
t a x c cyjibcJniAaMii npocTpaHCTBeHHO CBH3aHa ne- 
CKOJIbKO IIH3H aCCOH,IiaiI,IIH MHHepajiOB, a IIMeHHO, 
MarMaTiinecKiie H0B00(5pa30BaHiiH xpynHbix xpii- 
CTajuiOB MOHOKJiiiHHoro mipoKceHa 11 njiamoKJia3a. 
npii H3yHeHiiii noAofiHoro njianiOKJia3a noA miik- 
pOCKOnOM MOJKHO 6bIJIO 3aMeTIITb (cm. Ta6jl. 19), 
hto ueHTpajibHbie nacTii Bcex KpiiCTajuiOB HMeiOT 
b cocTaBe okojio 90% aHopTiiTOBOH MOJieKyjibi. 
KpaeBbie 30Hbi cjioxeHbi MeHee ocHOBHbiM njiamo- 
KJia30M, a HMeHHO, N? 65—55 h Aa*e Hii*e. B 
KOHTaKTax KpiiCTajuiOB njiamoKJia3a c cyjibcpn- 
AaMii HaSjiiOAaeTCH noKiicjieHiie njiamoKJia3a ot 
N° 90 ao 53 — 58 11 , biiahmo, Aocraraiomee N° 40 * 
(hcxoah 113 toto, hto MaKCiiMajibHbiH HaSjiiOAae- 
Mbifl cocTaB Ns 90, a cpeAHiin cocTaB, cyAnno xiim- 
aHajiii3y, paBeH <N° 60) B . TaxiiM o6pa30M, mojk- 


6 Eme paHee A. T. BeTexTHH (1955), OTMenan noHBJieHiie 
b KOHTaKTe nJiani0KJia3a h n03AHiix rHApoTepMajibHbix cyjib- 
(Jjhaob KaeMOK ajibSma, yKa 3 biBaji, hto ohh CBiiAeTeJibCTByioT 
06 yBeJIHHeHHH KOHU.eHTpan.HH HaTpiIH B OCTaTOHHbIX pacTBO- 
pax, Hecymux cyjibcjjHAbi. 
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T a 6 ji h u-a 27 


Pe3yjibTaTbi xHMH'iecKoro aHajiH3a xjiopMTonoflofinoro MHHepaaa (o6p. 19) 


OKlICJIbl 

Bee. % 

MojieK. 

KOJIHH. 

ATOMHOe 

KOJIH 1 !. 

KHCJIOp. 

Kojina. aT. 
KHCJIOp., 

pacc^HT. Ha 9 

ATOMHOe 
KOJIIIH. KaTHO- 
HOB 

^IICJIO aT. 
KaTHOHOB 

SiOs 

37,08 

618 

1236 

3,80 

618 

1,90 

Ti0 2 

— 

— 

— 

— 

— 

— 

AI2O3 

9,00 

88 

264 

0,81 

176 

0,54 

Fea03 

11,89 

74 

222 

0,68 

148 

0,46 

FeO 

13,86 

193 

193 

0,59 

193 

0,59 

MnO 

0,24 

2 

2 

— 

2 

— 

MgO 

16,50 

409 

409 

1,26 

409 

1,26 

CaO 

1,25 

22 

22 

0,07 

22 

0,07 

Na 2 0 

0,25 

4 

4 

0,01 

8 

0,02 

K2O 

0,13 

1 

1 

— 

2 

— 

H2O- 

— 

— 

— 

— 

— 

— 

H 2 0+ 

10,40 

578 

578 

1,78 

1156 

3,56 

C y m m a 

100,60% 

— 

2931 

9,00 

— 

— 




06m.HH ^eJiHTeJib: 325,6 




KpiicTaJuioxuMHHecKasi (fopMyjia: 

(Nao.oaCao, o 7 Mgi ! 2 oFeg'j 0 )i, 94 (Alo, 44 Feg^ G )o,30/(01-1)3^(100,44/[(Alo,ioSii,90)205]- 


HO CHHTHTb paBHOBeCHbIMH C CyjIb(J)H^aMH B TaKCH- 
TOBbix ra66po-nojiepiiTax ruiariioKJia3bi c cocTaBOM 
N° 58—40 (cm. npiuiojK., TaSji. XIII, 2). Ihcre- 

peCHO OTMeTHTb, HTO B H,eHTpaJIbHbIX OCHOBHbIX 30- 
Hax KpHCTajuiOB noHBJiHKDTCH BpocTKH njiarnoKJia3a 
c cocTaBOM HanOojiee khcjioh KpaeBOH KaftMbi, ko- 
TopaH b ci<peii;eHHbix hhkojihx noracaeT onHOBpe- 
MeHHO C 3THMH BpOCTIOMH. C yBeJIHHeHIieM KOJIHHe- 
CTBa T3KHX BpocTKOB h pacmupeHneM KpaeBOH Kafl- 
Mbi ot nepBHHHoro ocHOBHoro njiarnoKJia3a MoryT 
OCT3BaTbCH TOJlbKO peJIHKTbl (cm. TaSji. 19). IIh- 
TepecHO TaiOKe OTMeTHTb, hto cyjib^Hflbi naioT 
«33TeKH» B OCHOBHOH nJiarHOKJia3 no TpemHHKaM 
CnaHHOCTH H BAOJlb flBOHHHKOBbIX LUBOB, a T 3IOKe 
no nayTHHe TpemiiH (TaSji. VII, 1 ). 

KpynHOKpHCTajumnecKHH mohokjihhhhh 
n n p o k c e h (cm. npHJio>K., Ta6ji. VIII, 1 ) 
H3 TaKCHTOBbix ra66po-nojiepHTOB npeACTaBJineT 
coSoh ofibiHHyio MarMaTunecKyro HenocbimeHHyio 
KajibHHeM pa3HOBHAHOCTb Tuna nHJKOHHTa co cpaB- 
HHTejlbHO MaJIbIM KOJIHHeCTBOM aJHOMHHHH. 06- 
man >nejie3HCTOCTb nnpoKceHa okojio 24%. Mime- 
paji o6pa3yeT KpiiCTajuibi ajihhoh no 2 — 3 cm h 
TOJIU1HHOH HO 1 CM B TeCHOM CpaCT3HHH C CyjIbljlH- 
naMH h c JieHKOKpaTOBbiMH odocodjieHHHMH njia- 
moKJia3a. HacbiineHHOCTb noponbi thkhmh Kpn- 
CTajuiaMH HHorna oneHb Bejinna. noKa3aTejiii npe- 
jiOMJieHHH, H3MepeHHbie b HMMepcuH b o6p. 127B 2 ; 
Ng = 1,704 + 0,002; Nm = 1,687 + 0,002; Np= 
= 1,683 + 0,002. Yroji 2 V, HeonHOKparao ii3Me- 


peHHbifl no AByM BbixonaM onTnnecKnx ocen, b 
K pncTajuiax mohokjihhhoto nnpoKceHa, Haxonn- 
iahxch b OKpyjKeHHH cyjibtJwnoB (nacTHHHO cyjib- 
(Jjnnbi npoHHKaroT BHyTpb KpncTajyiOB) paBeH 
(+) 52—54° — b n,eHTpajibHbix nacTnx KpncTajyiOB 
n (+) 58—60° — b y3KHX KpaeBbix nacTnx, co- 
npuKacaiomuxcH c cyjibt^nnaMH (cm. npiuio®., 
Ta6ji. XIV, 1 ). CooTBeTCTBeHHO, yroji c Ng b n,eHT- 
pe 39—40° n b KpaeBbix nacTnx yBejinniiBaeTCH 
no 48—49°. yBejiHHHBaioTCH ot ueHTpa k KpaeBOH 
HacTH n noKa3aTejin npejiOMJieHHH (Ng = 1,712+ 
+ 0,002; Nm = 1,694 + 0,002; Np = 1,689 + 
+ 0,002). Cynn no onranecKHM cbohctb3m, b 
ueHTpajibHbix nacTnx conepnoiTcn 17% reneH- 
depniTOBoro, 54% nHoncnnoBoro n 29% kjihhosh- 
CTaTHTOBoro KOMnoHeHTOB; b KpaeBbix nacTnx, co- 
OTBeTCTBeHHO, — 48,3; 33,3 n 18,4% (Bimnejui, 

1949). OTMeneHbi TaiOKe KpncTajijibi c Ng = 1,727+ 
+ 0,002; Np = 1,703 + 0,002; 2 V = 60° (+); 
cNg = 48°, t. e. b cocTaBe HecKOjibKO 6ojiee 50% 
Htejie3HCToro KOMnoHeHTa. 

Koe-rne b injintjiax xoporno 3aMeTHa 3ejieHOBa- 
Tan oxpacKa KpaeBOH nacTii nnpoKceHa. llpoHB- 
jineTCH OHa HepaBHOMepHO, n b HeKOTopbix ynacr- 
i<ax oneHb HHTeHCHBHa, ho bo mhoitix cjiynanx 
noBbiinenne >Kejie3HCTOCTii nnpoKceHa He conpo- 
BOJKnaeTCH H3MeHeHileM u,BeTa. Flo npiiBeneHHbiM 
onTimecKHM KOHCTaHTaM moikho cyniiTb o >Kejie3H- 
ctocth MOHOKjiHHHoro nnpoKceHa, cocymecTByio- 
mero c cyjibcJmnaMH (Bimnejui, 1949). B ero 
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cocTaBe okojio 50 moji. % *ejie3HCToro KOMnoHeHTa. 
H B OAHHOHHbIX 3epHaX 0JIHBHH3, npHCyTCTByiO- 
lu,hx 3Aecb, OTMenaeTCH HHTeHCiiBHoe HapacTamie 
*ejie3HCTOCTH k KpaeBOH HacTH: 2V b ueHTpe 
(—)84° — 25 moji. % Fe 2 Si0 4 h 2V xpaa (—)80° — 
35% Fe 2 Si0 4 . Bo3Bpamancb k omicaHino 3ejieHoro 

MOHOKJIHHHOTO mipOKCeHa OTMeTHM, HTO OH OT- 
HOCHTeJIbHO yCTOHHHB He TOJIbKO C CyjIblJlHAaMH 
H 6HOTHTOM, HO H C T3KHM Sojiee n03^HHM peax- 
UHOHHblM MHHepaJIOM, IOK npeHHT. B BblHieynOMH- 
HyTbix peaKUHOHHbix KaflMax HaA njianiOKJia3- 
CyjIb(J)HAHbIMH 060C0(5jieHHHMH MOJKHO BHAeTb, HTO 
cpeAH cyu;ecTBeHHO npeHiiTOBOH nopoAbi npucyT- 
CTByeT 6ypbifl Shotiit c 3ejieHoft KaHMofl h 03ejie- 
HeHHblH MOHOKJIHHHblH nHpOKCeH. FIOAOfiHblH 03e- 
JieHeHHblH MOHOKJIHHHblH nHpOKCeH TaKJKe 6bIJI 
BCTpeneH b nerMaTOHAHbix H3MeHeHHbix o6pa30Ba- 
hhhx b cjia6oAH(j)cJ)epeHUHpoBaHHOH HHTpy3HH no 
p. FlajiAbixaH, r^e 3 th o6pa30BaHHH coctoht H3 
npeHHTa (N g = 1,641 +0,002; Np = 1,613 + 
0,002), anaTHTa ( Nm = 1,637+0,002; Np = 
= 1,633+0,002) h KpynHbix KpiiCTajuiOB (ao 
0,5 cm b AnaMeTpe) 3ejieHoro mohokjihhhoto nupo- 
KceHa (Ng = 1,730 + 0,002; Np = 1,700 + 
0,002; 2F = (+)60°; r < v, cNg = 51°) c He- 
SojibuiHMH ynacTKaMH SecuBeTHoro b nepucJiepH- 
necKiix nacTHX KpHCTajiJioB (N g = 1,715+0,002; 
Np = 1,692+0,002). Hs 3 toh nopoAbi dbiJia B03- 


MOJKHOCTb BblAeJIHTb MaTepHaJl Ha XHMHHeCKHH 
aHajiH3. Kax mojkho BHAeTb H3 Tadji. 18 (odp. 
217B), AaHHbifl nupoKceH noHTH HacbiipeH Kajib- 
UHeM, 6oraT aJIIOMIIHIieM H MOJKeT dbITb H33B3H 
3ejieHbiM cJ)eppnaBrHTOM, corjiacHO TepMHHOJiornn, 
npeAJioJKeHHOH b JiHTepaType (CBeniHHKOBa h Illa- 
SbiHHH, 1961). Pe3yjibTaTbi peHTreHOMeTpiinecKoro 
aHajiH3a (Hriir CO AH CCCP) Taione noi<;a3bi- 

B3IOT, HTO OH djIH30K (JieppHaBTHTy H3 CKapHOBbIX 
nopoA (CBeniHHKOBa h LIIadbiHHH, 1961) h Heci<ojib- 
ko OTJiHHaeTCH no xapaKTepiiCTHKaM ot hcxoahoto 
niDKOHHTOBoro KJiHHonupoKceHa (odp. 128B-2), 
no KOTopoMy pa3BHBaeTCH 3Ta 3ejieHan pa3HOBHA- 
HOCTb. Handojiee BbicoKO>Kejie3HCTbie ynacTKH 
KpiiCTajuiOB KJiHHonupoKceHa TaKCHTOBbix raddpo- 
AOJiepiiTOB (Ng = 1,727+0,002; Np = 1,703+ 
0,002 — b uiji. 712B/4) AQBOjibHO nacTO no ne- 
pilljiepHH HMeiOT KaHMy BOJlOKHHCTOTO H HTOJIbHa- 
toto ciiHe-3ejieHoro aMiJindojia 
(i cNg = 16—18°; 2V = ( — )71°; yAJiiiHeHiie no- 
jio*HTejibHoe; cxeMa adcopdmm: Ng^ Nm^> Np; 
no Ng Tp aBHHO-3ejieHbiH ao CHHe-3ejieHoro; no 
Nm — 3ejieHbifl, CBeTJiee, neM no Ng-, no Np — 
CBeTjio-3ejieHbiH ao decnBeTHoro; Ng = 1,682 + 
0,002; Np = 1,660 + 0,002) c odmefi *ejie3iic- 
TOCTbK) 40% (UlafiblHHH, 1958). nOAOfiHblH *e 
aMcJindoji pa3BHBaeTCH h no nepucJiepHH cnopa- 
AHHecKH BCTpenaroipiixcH KpiiCTajuiOB 6 y p o h 


T a 6 ji ii u a 28 


OpHeHTHpoBOHHbiii cocTaB KajiHuinaTa, BCTpeneHHoro Ha MecTopowneHHH HopHjibCK 1 


Ns 

KooPflHHaTbl ABOl'iHHKOBOii OCH 
(B) HJIH HOPM3JIH KO IlIBy {JX) 

ClIMBOJI 

Co^epjKaHHe moji.% 

npHMeqainm 

n/n 

Ng 

Nm 

Np 

oCbmH. BbicoKOTewn. 

1 

44 

24,5 

2 

64 

67,5 

90 

57 

80,5 

88 

BJJ010) 

BJ_(010) 
±(010)= 
= [010] 

90 86 

48 42 

0pT0KJia3 c 45% 
ajIb6lITOBOfi MOJI. 

(Ab) (Tperep, 

1958) 

ra66po, ihji. 163, siaPo KpiicTaJiJia njia- 
rnoKJia3a 

Kpaft KpHCTaJiJia nJiarnoKJia3a 

KaflMa KaJiiimnaTa BOKpyr nJiamoKjia3a 
Ng= 1,530 (± 0,002) 

Nm = 1,528 (± 0,002) 

Np = 1,524 (± 0,002) 

2V — (—) 76° (ikiiakoctii npoBepeHbi 
Ha pecJipaKTope) 

2 





0pT0KJia3 c 30% 
216 moji. 

OpTOKJia3 c 30% Ab 

MOJI. 

KaJiiininaT H3 MeTacoMaTimecKHX nopo^ 
PyAHIIKa «!OlKHblfl» 

Ng= 1,528; 

Np = 1,521; 

2V = —85 (ihji. 2030 

Ng= 1,528; 

Nm= 1,525; 

Np = 1,521; 

2V = (—) 87° (ihji. 203A) 

3 





0pT0KJia3 c 40 — 
45% Ab moji. 

KaJiiininaT H3 jkhjikobiiahbix o6pa30Ba- 
Hiiii Ha npoAOJiiKeHim ikhji cyjibtJiiiAOB 
Ng= 1,530; 

Np = 1,522; 

2V = (—) 68 ° (hiji. 8 ) 
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p o r o b o h o 6 m a h k h (aah nocjieAHeS 
cNg = 18—22°; Ng = 1,662+0,002; Np = 1,642 
0,002 — b mji. 742B), KOTopan h axoAHTCH c 
niDKOHHTOBblM KJIHHOniipOKCeHOM B peaKU,H- 
OHHblX OTHOUieHHHX H MaJIO HeM OTJIHHaeTCH OT 
gypoii poroBofi ogMaHxiij niixpiiTOBbix raggpo-AO- 
jiepHTOB, omicaHHbix Bbirne. B accomiamni c poro- 
BOii ofiMaHKOH OTMenajincb OTAeJibHbie 3epHa rp a- 
h a t a, npiineM HagjiiOAaJiiicb cjiynaii pocTa 3 thx 
3epeH BAOJib cnaiiHOCTH b Kpiicrajuiax caMofi po- 
roBofi o6m3hkh (cm. npnjio>x., Tagji. XIV, 2). 

O p t o k ji a 3 npoHBJineTCH Ha MecTopo>KAe- 
HHH He TOJIbKO B 3K30K0HT3KT0BbIX CKapHOBbIX nO- 
poAax pyAHHKa «IO>XHoro» (Tagji. 28), ho h b no- 
poAax caMOii HHTpy3Hii. Hegojibiuiie KOJiiinecTBa 
opTOKJia3a HMeroTCH b TaKCHTOBbix raggpo-AOJie- 
pHTax, rAe oh MOixeT cnaraTb y3Kiie nepixJiepiiHe- 
CKiie KaeMKH BOKpyr xpiiCTajuiOB njianiOKJia3a 
(STUM, nO-BHAHMOMy, H OgbHCHHeTCH npHMeCb K 2 O 
b aHajiH3Hp0B3HH0M njianiOKjiase; cm. Tagji. 19). 
BoJIbHIIie KOJIHHeCTBa OpTOKJia3a npOHBHJIHCb 
b KBappeBOM raggpo (TaiOKe b Bime y3Kiix KaeMOK 
Bonpyr KpucTajijiOB njiarnoxjia3a). CyAH no noxa- 
3aTejiHM npejiOMjieHHH (Tperep, 1958), b cocTaBe 
opTOKJia3a nopoA MecTopoixAeHiiH coAepixiiTCH He 
MeHee 30—45% ajibgiiTOBOii MOjiexyjibi. Tax b 
KBappeBOM raggpo opTOKJia3 HMeeT b cocTaBe 
okojio 45% ajibduTOBOii MOJiexyjibi h h3xoahtch 
b paBHOBecHH c njiarnoKJia30M N° 42. Tagji. 28 
AaeT npeACTaBJieHiie o cocTaBe opTOKJia3a, npon- 
BHBHierOCH Ha MeCTOpOJXAeHIIH. 


HEKOTOPBIE BOnPOCbl TEHE3HCA 

Pe3yjIbTaTbI H3yHeHIIH B3aHM00TH0IHeHIlii H co- 
CTaBa peaKUHOHHbix MiiHepajiOB, HMeiomiixcH b 
raggpo-AOJiepiiTax HHTpy3iin Hopmibcx I, npii- 
■BeAeHbi Ha napareHeTHHecxoii cxeMe b gonee paH- 
Hefl pagoTe aBTopa (3ojiOTyxiiH, 1964 4 , (Jjur. 14), 
Ha KOTopofi BbiAeJieHbi ABa 3Tana: no3AHeMarMa- 
THHecKHH h MeTacoMaTiiHecKiiii. riocjieAHiiii pa3girr 
Ha Tpii TeMnepaTypHbie CTaAim. Pe3Xoii rpaHiipbi 
Me»Ay STanaMii, no-BHAHMOMy, He cymecTByeT. 
Omipancb Ha nojio>xeHiie OTAeJibHbix MiiHepajiOB b 
oSipeii cxeMe npopecca, AnarpaMMa n03B0JineT 
OHeHb npil6jIH3HTejIbHO 01I,eHIITb 3Hai< H3MeHeHIIH 
pe>KHMa Ca, Fe, S h O b MiiHepajioogpa3yiomnx 
pacTBopax bo BpeMH o6pa30BaHHH AaHHoro Hafiopa 
MiiHepajiOB Ha MecTopo>xAeHiin. MaxcirnyMbi >xejie- 
3a h cepbi AOJHKHbi gbiTb pa3o6m,eHbi TeMnepaTyp- 
hoh rpaHiipeii, hto h ogycjiOBJiiiBaeT Haiigojibmyio 
HacbiipeHHOCTb cepoii accou,nau,nn cpeAHeTeMnepa- 
TypHbix pyAHbix MiiHepajiOB, a >xejie30M — Bbico- 
KOTeMnepaTypHbix. B to >xe BpeMH accopiiauiiH 
aHApaAHTa, gypoii poroBOii ogMaHKii, gyporo giio- 
TiiTa, MarHeTiiTa h aHniApiiTa xax gyATO 6bi CBime- 
TejibCTByeT o gojibmeii axTHBHOCTii KiicjiopoAa b 


BbicoKOTeMnepaTypHyio CTaAino ii 3H3HiiTejibH0M 
CHiiJKeHHii ero pojni no cpaBHeHino c cepoii b cpeA- 
HeTeMnepaTypHyio MeTacoMaTiinecxyio CTaAino (no- 
HBJIHIOTCH 3ejieHbie KaHMbI Ha gllOTHTe h mohokjihh- 
hom mipoKceHe, 3ejieHbiii cepneHTHH h t. A-)- 
K KOHH,y Hii3K0TeMnepaTypH0ii CTaAim pojib 
KiicjiopoAa CHOBa B03pacTaeT (coBMecTHO c cep- 
neHTHHOM BbiAeJineTCH no3AHiiii MaraeTHT). Heo6- 
xoahmo TaKJKe KpaTKO 0CT3H0BiiTbCH ir Ha pe>KiiMe 
KajibUiiH. Ecjih b MarMaTiinecKHii (b tom micjie, 
H b no3AHeMarMaTHHecKiiii) 3Tan, a TaxiKe paHHioio 
BbicoKOTeMnepaTypHyio MeTacoMaTiiHecxyio CTaAino 
Kajibuiiii BeAeT ce6n HHeprao (KopixiiHCKiiii, 1948), 
to, HaniiHan c cepeAHHbi BbicoxoTeMnepaTypHOii Me- 
TacoMaTiiHecKOii CTaAim, noABii>KHOCTb Kajibuiin 
yBeJIHHIIBaeTCH II OH CTaHOBHTCH nOABIIJKHbIM 
KOMnOHeHTOM. B npOTHBOnOJIOHtHOCTb KaJIbH.1110 
>xejie30 k KOHH,y BbicoKOTeMnepaTypHOii CTaAim 
TepneT paCTBOpiIMOCTb II CTaHOBHTCH OTHOCIITeJIbHO 
yCTOHHHBblM IIHepTHbIM KOMnOHeHTOM, HTO II 6bIJIO 
ynTeHO HaMii npii cocTaBJieHim napareHeTiinecKiix 
MHoronynKOBbix AnarpaMM b Asyx BapiiaHTax. 

PaccMOTpeB Bee pa3HOo6pa3iie peaKpiiOHHbix 
MiiHepajiOB b caMOii HHTpy3im, HeTpyAHO 3aMeTiiTb, 
hto HaSop MiiHepajiOB b Heii b ofiipeM aHajionineH 
accouiiaumi «KOHTai<THbix MiiHepajiOB» b nopoAax, 
noACTiuiaiomiix HHTpy3iiio, KOTopbie Taioxe co- 
AepjxaT neHTJiaHAHT-xajibKoniipiiT-niippoTHHOBoe 
BKpanjieHHoe («HHbeKU,iiOHHoe») cyjibtJiiiAHoe opy- 
AeHeHiie. Ha MecTopojKAeHim npoHBJineTCH rpySo 
ciiMMeTpiiHHoe pacnoJioiKeHiie CBepxy ii CHii3y ot- 
HOCHTejibHO «cjioh» TaKCHTOBbix rafigpo-AOJiepiiTOB 
aHajioniHHbix 30H 6iiOTiiTii3iipoBaHHbix nopoA b 
IIHTpy3IIII II B nOACTHJiaiOmeM 9K30K0HTaKTe. Mbl 
CHiiTaeM, hto Taxoe 30HajibH0e CTpoeHiie ogycjiOB- 
JieHO IIH(}3IIJIbTpaU,IIOHHbIM MeTaC0M3T030M, C OA‘ 
hoh CTopoHbi, naHKii nopoA caMOii paccjioeHHoii 
AH(|)4)epeHII.IipOBaHHOH IIHTpy3IIII C B03HIIKH0BeHIieM 
Ha rpaHime An(Jx|)epeHU,iiaTOB H3MeHeHiiH (JiiijibTpa- 
mioHHoro stjxJieKTa ii, cjieAOBaTejibHO, c bo3hiik- 
HOBeHiieM MeTacoMaTiinecKiix 30H b iiHTpy3iiii (Kop- 
jkiihckiih, 1955). C APyron ctopohh, iiHtJiiijibTpa- 
miOHHOMy MeTacoMaT03y noABepraeTCH nanxa no- 
poA, noACTiiJiaiomaH HHTpy3ino, co cboiimii i<03(})- 
4)HH,IieHTaMH (|)IIJIbTpaH,HH. 

JXjih rpaHiipbi AByx MeTacoMaTiinecKiix 30H 
(miKpiiTOBoro ii TaxciiTOBoro raSSpo-AOJiepiiTOB), 
BKJiiOHaiomeH b ce6n 5 MiiHepajiOB, He cniiTan cyjib- 
cjiiiAOB ii aHniApiiTa, bo3mojkho nocTpoeHiie 6e30p- 
TOKJia30Boro y3Jia (opTOKJia3 b TaxciiTOBbix ra66po- 
AOJiepiiTax noHTii iicnesaeT). C AogaBJieHiieM opTO- 
KJia3a nojiynaeTCH MHoronyHKOBan MyjibTiiciicTeMa, 
xapaKTepii3yioiii,aH npaKTiinecKii Becb Hagop MeTa- 
coMaTiinecKiix 30H xax caMofi iiHTpy3iiii, Tax ii 3a 
ee npeAejiaMii, b nacTHOCTii, 3X30X0HTaxT0Bbie 
cxapHOBbie opTOi<jia3COAep>xaiii,iie MeTacoMaTiiTH 
pyAHiixa «10}KHbiH» (3oJiOTyxiiH ii BaciuibeB, 
1964 ). 
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T a 6 ji h u a 29 

CocTaB MHHepajioB, yMacTByioinax b peaKUMnx 


Mimepajibi h hx cocTaB 

MaTpni;a .hjisi HHepTHbix KOMnOHeHTOB 

0.5A1.O, 

SiO = 

CaO 

KJiHHonupoKceH (Kji. 77) —Ca (Mg 0 , 5 Feo, 5 ) 

|Alo,a Sii,80c 1 

0,1 

1,8 

1 

TpaHaT (Pp) — Ca3(Fei, 6 Al 0 ,4) 2 Si3Oi 2 

0,2 

3 

3 

njianiOKJia3 N° 60 (77/iso) — 3CaAl 2 Si 2 0s-2NaAlSi 3 08 

4 

12 

3 

OpTOKJia3 (Opm) — KAlSbOs 

0,5 

3 

0 

Bhotht (Eu) — K (Mg!, 5 Fei,5)3(OH) 2 AIS 13 O 10 I 

0,5 

3 

0 

PoroBaH ofiMaHKa (P.O) — NaCa 2 (Mg3, 2 Fe 0 , 8 )4 

Al (OH) 2 1 ATeSigO^I 

1,5 

6 

2 


( On ) — 6e30pT0K^a30Bbifl y3e.n 

JT y q h 

(Km) 7,5 rp + 6,3 /7^oo + 8,7 Eu + 4,0 Na 2 0 + 12 H 2 0 + 53 MgO = 20,7 P.O + 21,3 0 2 + 4,35 IC 2 0 + 8,5 FeO; 
(Pp) 7,5 Km + 2,7 77vz G o + 0,6 Eu + 1,2 Na 2 0 + 1,6 FeO + 20,2 MgO + 7,2 H 2 0 = 8,6 0 2 + 7,8 P. 0 + 0,3 I+O; 

(fJ/iso) 2,7 Pp + 2,9 Eu + 1,68 MgO + 0,45 Na 2 0 + 1,15 0 2 = 6,3 Km + 0,9 P.0 + 4,78 FeO + 1,45 K 2 0 + 2H 2 0; 
(Eu) 8,7 Km + 2,88 77vzoo + 22 MgO + 2,71 FeO + 2,46 Na 2 0 + 8,22 H 2 0 = 0,3 Pp + 8,22 P.0 + 9,09 0 2 ; 

(P.O) 7,8 rp + 8,22 Eu + 0,9 Na 2 0 + 6,16 Oa = 0,9 77 -sgo + 20,7 Km + 2MgO + 14,5 FeO + 4,11 IC 2 0 + 8,22 H 2 0. 

(Hrb) — 6e3poroBOo6MaHKOBbifi y3ea 

JI y m h 

(Km) 20,7 Eu + 20,7 0 2 = 20,7 Opm + 31 MgO + 31 FeO + 20,7 H 2 0; 

(Pp) 7,8 Eu + 7,8 0 2 = 7,8 Opm + 11,7 MgO+ 11,7 FeO + 7,8 H 2 0; 

(77vzgo) 0,9 Eu + 0,9 0 2 = 0,9 Opm + 1,35 MgO + 1,35 FeO + 0,9 H 2 0; 

(Eu) 20,7 70m + 0,9 77^0 + 2,15 FeO + 4,11 1+0+ 2,1 0 2 = 7,8 rp + 8,22 Opm + 10,35 MgO + 0,9 Na 2 0; 

(Opm) 20,7 7+m + 0,9 77jz 6 o + 4,11 1+0+ 8,22 H 2 0 + 14,45 FeO + 2 MgO = 7,8 Pp + 8,22 Eu + 0,9 Na 2 0 + 6,16 0 2 . 

(Gr) — 6e3rpaHaTOBbift y3ea 

JI y q h 

(Km) 7,5 Eu + 7,5 0 2 = 7,5 Opm + 7,5 H 2 0 + 11,2 MgO + 11,2 FeO; 

(77vzgo) 2,7 Eu + 2,7 0 2 = 2,7 Opm + 2,7 H 2 0 + 4 MgO + 4 FeO; 

(P.O) 7,8 Eu + 7,8 0 2 = 7,8 Opm + 11,7 MgO + 11,7 FeO + 7,8 H 2 0; 

(Opm) 7,5 Km + 2,7 77vzoo + 0,6 Eu + 1,2 Na»0 + 1,6 FeO + 20,2 MgO + 7,2 H 2 0 = 7,8 P.O + 0,3 I+O + 8,6 0 2 ; 
(Eu) 7,5 Km + 2,7 77^0 + 0,6 Opm + 1,2 Na 2 0 + 21,1 MgO + 2,48 FeO + 7,8 H 2 0 = 7,8 P.O + 0,3 I+O + 9,24 0 2 . 


KaK yKa3biBaeT JX. C. Kop*iihckhh (1957!), 
«Ha AnarpaMMax xiiMimecKiix noTeHmiajiOB H3od- 
paXaeTCfl 3aBHCHMOCTb COCTOflHHH CHCTeMbI OT XII- 
MHHecKiix noTeHiuiajiOB AByx BnojiHe noABiincHbix 
KOMIlOHeHTOB, npn nOCTOHHCTBe p, T II XHMHHeCKHX 
noTeHiuiajiOB Bcex ocTajibHbix BnojiHe noABiiHCHbix 
KOMnoHeHTOB» h b 3tom cjiynae npaBHJio cj)a3 npn- 
HHMaeT oSbiHHbiH bha n = K + 2 — O (rAe K — 
micjio HHepTHbix KOMnoHeHTOB, an — hhcjio CTe- 
neHefl CBodoAbi npn yneTe HajiojKeHHbix Ha CHCTeMy 
ycjiOBHH). TaKHM o6pa30M, Mbi MOJKeM nojiaraTb, 
HTO B IlHTHMHHepaJIbHOH aCCOmiaUHH (He CHIIT3H 
oca>KAeHHbix MHHepajioB) Tpn KOMnoHeHTa aojdkhh 
dbITb HHepTHbIMH. J\jlK HaH3JIbH0H BbicoKOTeMnepa- 
TypHOH CTaAHH Mbi AaeM (3ojiOTyxiiH, 1964 4 ) Ana- 
rpaMMbl (MyjIbTHCHCTeMbl) C HHepTHbIMH KOMnOHeH- 
T3MH Ca, Si, Al. I I.JIH KOHeHHOH H3CTH BblCOKOTeM- 
nepaTypHOH CTaAini, cyAH no h adjnoAaBiHHMCH pe- 


aKH,HOHHbIM OTHOHieHHHM CyjIbtJlHAOB C >KeJie30CO- 
AepjKamiiMH CHJiHKaTaMH, BCTynaeT b CHJiy BTopan 
rpynna AnarpaMM c HHepTHbIMH KOMnoHeHTaMii 
Fe, Si, Al (3ojiOTyxiiH, 196+). CAeJiaB TaKiie 
npeABapiiTejibHbie 3aMeHaHiiH, odpaTiiMCH k KpaT- 
KOMy oScyjKAeHiiio ynoMAHyrax AnarpaMM. Kan 
y*e roBopiuiocb Bbirne, h adjnoAaBmiiHCH napare- 
He3iic xapaKTepii3yeTCH de30pT0KJia30BbiM nynKOM 
B HOHBapiiaHTHOH TOHKe. F[03T0My CTadllJIbHblMH 
BapnaHTaMii npiiHHTbi MyjibTiiciiCTeMbi c ynacTiieM 
6e3opTOKJia30Boro nynKa. 

JX h a r p a m m bi (.1 HoO — pMgO; pH 2 0 — 
— pFeO; pMgO — pFeO; j-iNa 2 0 — (-iK 2 0 (noA- 
BiDKHbie KOMnoHeHTbi— K 2 0, Na 2 0, 0 2 , MgO h FeO 
HHepTHbie KOMnoHeHTbi — A1 2 0 3 , Si0 2 h CaO) 
npe*Ae neM nepeiiTH k pa3dopy sthx AnarpaMM 
npiiBeAeM npiiHHMaeMbie cocTaBbi MHHepajioB (Tadji 
29), yHacTByiomiix b peanminx, KOTopbie noMeu;e 
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Hbi AaJiee. B cocTaBe MHHepajiOB iKejie30 cyMMap- 
HOe, yHHTbIBaeTCH nOABHJKHOCTb KHCJlOpOfla. 

KjniHomipoKceH o6pa3yeTCH 3ai<0H0MepH0 npii 
CHH2K6HUH nOTeHUHaJIOB (p) FeO H npn nOHHJKeHHH 
pH 2 0 (noBbimeHiie TeMnepaTypbi). HapacTamie 
pFeO fijiaronpHHTCTByeT peaKUHHM c o6pa30Ba- 
HiieM rpaHaTa. Kai< h ajih KJiiiHonupoKceHa, rjiaB- 
Hyio pojib iirpaeT HMeHHOpFeO, a HepMgO, bjihh- 
Hiie KOToporo MeHee 33K0H0MepH0 (Mimepajibi 06 - 
pa3yroTCH h npn CHinKemiii, h npn HapacTamiii 
pMgO). PeaKUHHM c o6pa30BaHiieM njiamoKjia3a 
SjiaronpiiHTCTByeT noHiDKeHiie pH 2 0 (HapaeraHiieM 
TeMnepaTypbi) h pFeO, a Taione cpeAHiie 3Hane- 
hhh pMgO. Bee paccMaTpiiBaeMbie AiiarpaMMbi 
AejiHTCH Ha ABe nojiOBHHbi: 1 — rue ycTofiniiB 
opTOKJia3, h 2 — rue ycTOiimiBbiM CTaHOBiiTCH 
Shotiit. OpTOKJia3 He o6pa3yeTCH npii bhcokiix 
pH 2 0, MgO ii FeO. Bhotiit o6pa3yeTCH b ycjiOBiinx 
fiojibiuiix pMgO h pFeO npii HapacTaHim pFeO 
(BJIHHHIie H3MeHeHIIH pMgO MeHee 33K0H0MepH0). 
npii BbicoKiix TeMnepaTypax (Majibie p H 2 0) Shotiit 
noHBJineTCH TOJibKO npii BbICOKHX pMgO II FeO. 
BjiaronpiiHTCTByeT peaKUHHM o6pa30BaHHH 6 iiotii- 
Ta HapacTamie p K 2 O. Kanyuan h 3 paccMaTpiiBae- 
Mbix AiiarpaMM AeJiHTCH Ha ABe nacTii: 1 — rAe 
poroBan oSMaHKa ycTOiinitBa, h 2 — rAe OHa He- 
ycTOHHHBa 11 pa3JiaraeTCH Ha Tpii Apynix Mimepajia 
(3Aecb pacnojiaraeTCH 6e3poroBOo6MaHKOBbiii y3eji). 
PoroBan oSMaHKa He o6pa3yeTCH b ofijiacTii Ma¬ 
jibix pMgO, a TaKJKe b ofijiacTii Majibix 11 yMepeH- 
Hbix pNa 2 0 11 pH 2 0. PeaKUHHM c o6pa30BaHiieM 
poroBOii ofiMaHKii 6jiaronpiiHTCTByeT HapacTaHiie 

pMgO. 

063op HeKOTopbix napareHe3HcoB 

n a p a r e h e 3 11 c IJA eo — Kail, HafijnoAae- 
Mbifi b TaKCiiTOBbix ra 66 po-AOJiepiiTax, cyAH no 
AiiarpaMMaM, aojijkch 6 biTb ycTOiimiB npii 6 ojib- 
rniix 11 yMepeHHbixpMgO h npii Majibix ao yMepeH- 
HbixiiH 2 0 11 PK2O. 

FTapareHe3iic KJiti — rp HenocpeACT- 
BeHHO HafijIIOAaJICH B 3K30I<0HTaKTe IIHTpy3HH — 
B CKapHOnpOHBJieHHHX pyAHHKa «IO>KHbIH» II B 
SHAOKOHTaKTe — b pyAHHKe «yrojibHbin pyHeii». 
Xoth AaHHbiii napareHe3iic h ycTOiimiB bo Bcex 
nojiHX AiiarpaMM, TeM He MeHee cjieAyeT ofipaTiiTb 
BHHMaHiie. Ha to, hto Kau h Fp 0 a h 0 b p e- 
m e h h 0 ynacTByioT b peaupiinx (TeMHbie KpyjKKii 
Ha TpeyrojibHbix AiiarpaMMax) TOJibKO b ycjiOBii- 
hx HanSojiee bhcokiix pMgO (npii bhcokiix h 
yMepeHHbix TeMnepaTypax), npii yMepeHHbixp FeO 
11 bhcokiix pH 2 0 h bhcokiix pNa 2 0 (npii Majibix 
11 yMepeHHbix p K 2 O). 

FIapareHe3HCH rp—II A m 11 Kali — llA eo — 
— Eu npoHBJiHioTCH, no-BHAHMOMy, TOJibKO b nepe- 
xoahoh nojioce ot TaKCiiTOBbix k miKpiiTOBbiM ra6- 
6po-AOJiepiiTaM. nepBbiii napareHe3iic ycToiiniiB bo 


Bcex nojiHX AiiarpaMM. OAHaKO OAHOBpeMeHHO yna- 
CTByiOT B peaKUHHX rp II 17A m TOJibKO B yCJIOBHHX 
bhcokiix pMgO (npii bhcokiix ii yMepeHHbix TeM¬ 
nepaTypax), bhcokiix p FeO (yMepeHHbie TeMnepa- 
Typn), bhcokiix PK 2 O (yMepeHHbie ao bhcokiix 
pNa 2 0). BTopoii napareHe3iic noHBJineTCH b ycjio- 
BiiHX bhcokiix ii yMepeHHbix pMgO, yMepeHHbix 
pFeO 11 PK 2 O (npii yMepeHHbix ao bhcokiix pNa 2 0). 

riapareHe 3 HCbi Fp — Opm 11 Fp — Opm — 
Kali HafijnoAajniCb b 3K30K0HTaKTe iiHTpy3iin b 
CK apHonpoHBJieHim pyAHHKa «K)jkhhh». Kai< cbh- 
AeTejibCTBy 10 T AiiarpaMMbi, sth napareHe3iicbi mo- 
ryT noHBJiHTbCH 11 npii bhcokiix h npii hh3I<hx 
T eMnepaTypax. FIpn caMbix bhcokiix TeMnepaTypax 
(Majibie pH 2 0) — npii 3 HaHiiTejibHbix pFeO, npii 
HH3KHX TeMnepaTypax (BbicoKiie pH 2 0) — b yc- 
jiobhhx Majibix p FeO. FIapareHe 3 iicbi noHBJinioTCH 
B yCJIOBHHX HH3KHX pMgO (npii SojIblHOM HHTep- 
Bajie 3 HaHeHiiii pFeO), hh 3 Khx pFeO (npii 3 Hanii- 
TejibHbix pMgO). 

riapareHe 3 HC Opm — Eu — Fp noHBJineTCH 
b yCJIOBHHX Hangojiee hh 3 Khx pNa 2 0, hh 3 I<hx 
pMgO, bhcokiix p FeO (npii hh 3 Khx h yMepeHHbix 
pH 2 0). 

FIapareHe3iic Fp — Eu, HafijnoAaeMbiii 
b miKpiiTOBbix ra66po-AOJiepiiTax, noHBJineTCH b 
yCJIOBHHX yMepeHHbix pMgO (HanSojiee BbicoKiie 
pH 2 0), bhcokiix pFeO, PK 2 O h yMepeHHbixpMgO 
11 pNa 2 0. 

riapareHe3HC P.0 — Fp — Eu, TaKHte Ha- 
fijHOAaeMbiii b miKpiiTOBbix ra66po-AOJiepiiTax, no- 
HBJineTCH b yCJIOBHHX yMepeHHbix pMgO (Haiifiojiee 
Bbicoi<nepH 2 0), yMepeHHbix pFeO (BbicoKiiepFFO), 
3HaHiiTejibHbix PK 2 O 11 pNa 2 0. 

riapareHe3HC Kaii — P.0 o 6 hhho o 6 pa- 
3yeTCH npii Sojibiuiix h yMepeHHbix pMgO (Majibie 
11 yMepeHHbie pH 2 0), hh 3 I<hx h yMepeHHbix p FeO 
(yMepeHHbie pH 2 0), bmcokiix h yMepeHHbix pNa 2 0. 

HeKOTOpbie o 6 o 6 m,eHHH, KacaiomiiecH pe»iiMa 
noABHJKHbix KOMnoHeHTOB b npopecce o6pa30BaHHH 
paccMOTpeHHbix napareHe3iicoB BbicoKOTeMnepaTyp- 
HOii CTaAHH 6 B IIHTpy3IIII H ee SjIIDKHeM HIIJKHeM 
3K30K0HT3KTe npHBOAHTCH Ha (Jinr. 45. 3Aecb Ha 
ocHOBe nojiyneHHbix AaHHbix no ycTOHHiiBOCTii Ha- 
6 jHOAaBniiixcH napareHe3iicoB mw MO»eM cyAHTb 
06 OTHOCiiTejibHbix BeJiiiHHHax noTeHUiiajiOB noA- 
BiDKHbix KOMnoHeHTOB ii TeMnepaTypbi no paccMaT- 
piiBaeMOMy pa3pe3y. Ecjhi Aa»e AonycTiiTb, hto Be- 
JIHHIIHbl nOTeHUHaJIOB nOABIDKHblX KOMnoHeHTOB 
Ha npoTHJKeHini pa3pe3a, npiiBeAeHHoro Ha (Jinr. 
45, SblJIII HeiI 3 MeHHbIMII (CTa 6 lIJIbHbIMIl), TO Hepe3 
rpaHHHHbie ynacTKii ycToiiniiBOCTii napareHe3iicoB 
mojkho npoBecTii ycpeAHeHHbie jihhiih (jKiipHbie jih- 
hhh Ha (Jinr. 45) sthx noTeHUiiajiOB, KOTopbie AaioT 


0 AHajiormHbie Bonpocbi cpeflHeTeMnepaTypHOii h 

HH3KOTeMnepaTypHOH MeTacoMaTHHecioix CTa^HH 6y«yT pac- 
CMOTpeHbi b cnemiajibHoii pagoTe. 
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\/JapazeHe3UCb/ 


IHava/ibmn vacmd tibicoKOmeMrrepamypHouanaduu | 

M; WoTfl, &U /H 2 C 3 I CrJll 

Be/iuvcjHa nomenuua/’o8 9 npouecce 



4>nr. 45. ycToiimiBocTb HaSjnoAaeMbix napareHe3HC0B BbicoKOTeMnepaTypHoft CTa^nn 
MeTaC0MaT03a B 3aBHCHMOCTH OT BeJIHMHHbl nOTeHUHa-HOB nOflBHJKHbIX KOMIIOHeHTOB H 
HanSoJiee BepoHTHbie BeuHUHHbi noTeHUiia-noB b npouecce (xnpHbie jihhhh), xoTopbie 
OTBeuaioT BceM hjih goubuiUHCTBy 3 thx napareHe3HCOB. Chmbojim MHHepauoB b napa- 

reHe3Hcax cm. b Tafiji. 28 


h — Hii 3 Kne; y — yMepeHHbie; e — BbicoKiie 


oSigee npeucTaBJieHiie o6 nx OTHOCHTejibHbix BejiH- 
Himax b npouecce. To, hto ii3MeHeHiie noTeHpua- 
jiob Bee *e npoiicxouiiT b onpeuejieHHOM HanpaB- 
jieHini npn nepexoue ot miKpiiTOBbix ra66po-uojie- 
piITOB K 3K30K0HT3KT0BHM rpaHaT-0pT0KJia30Bb]M 
nopouaM, mojkho BiiueTb Ha cneunajibHbix xpiiBbix 
(c nopnuKOBbiMH HOMepaMii napareHe3iicoB, cob- 
nauaroiuiiMii c hx HyMepamien Ha (jjur. 45), HaHe- 
ceHHbix Ha unarpaMMax (3ojioTyxiiH, 1964 3 ). 

TIjih HanajibHofl Haem BbicoKOTeMnepaTypHoii 
CTauim unarpaMMbi (3ojioTyxiiH,'l 1964 3 , (|3Hr. 16) 
o6e BeTBH KpiiBbix, iicxouniuiie H3 Tonex 5,6 (napa- 
reHe3HCbi peaKUHOHHbix MHHepajiOB b TaKCHTOBbix 
rafiSpo-uojiepiiTax) BeuyT cefin no-pa3HOMy. OuHa 


BeTBb, iiuyiuan k napareHe3H- 
caM peaKUHOHHbix MHHepajiOB 
b miKpiiTOBbix ra66po-uojiepn- 
Tax (tohkh 1,2), noKa3biBaeT 
noHiDKeHiie h 3aTeM HexoTopoe 
noBbimeHiie pMgO npn napac- 
T3 hhh pH 2 0, o6iuee noBbime- 
HHep,FeO npn HeKOTopoM noHii- 
JKeHHH,33TeM nOBblUieHHH pH 2 0, 
He3HaHHTeJIbHOCTb H3MeHeHHH 
(cHHJKeHiie h uajibHeftmee no- 
BbimeHiie) pMgO npn oSigeM 
yBejiHHeHim p FeO, He3Hann- 
TeJIbHOCTb H3MeHeHHH (CHH- 
JKeHiie h uajibHeflinee HapacTa- 
Hiie) pNa20 npn HapacTaHnn 
PK2O. BTopan BeTBb, nuyiuan 
b CTopoHy opTOKJia3CouepiKa- 
IUHX nopou 3K30K0HT3KTa (TOH- 
kh 8,9), noKa3biBaeT njiaBHoe 
ogipee HapacTaHiie pMgO npn 
oSigeM noHHJKeHini pH 2 0, o6igee 
noHHJKeHiie pFeO npn He3Ha- 
HHTejibHOM noBbimeHHH pH 2 0, 
He3HaHHTeJIbHOCTb H3MeHeHHH 

pMgO npn yMeHbmeHHH pFeO, 

He3HaHHTeJIbHOCTb H3MeHeHHH 
pNa 2 0 npn yMeHbmeHimp K.2O. 
Ha (Juir. 45 mh CTpeMHJiHCb oto- 
6pa3iiTb Bee HadjirouaBmiiecn 
h3mh napareHe3HCbi h nosTOMy 
B HHJKHeM 3K30K0HT3KTe nOMe- 
cthjih OKOjiocKapHOBbie nopoun 
C 0pT0KJI330M, HafijUOAaBIHHe- 

ch b pyuHHKe «K)>khom». B 60- 
jiee oSbiHHOM cjiynae uojuKHa, 
no-BHflHMOMy, nojiynaTbcn chm- 
MeTpun pacnojioiKeHHH napare- 
He3HCOB OTHOCHTeJIbHO TaKCH- 
toboto ra66po-uojiepiiTa. TaK- 
xe CHMMeTpiiHHO 6yuyT pacno- 
jiaraTbcn h nojiocbi H3MeHemiH 
noTeHUiiajiOB noflBHJKHbix kom- 
noneHTOB. nosTOMy paccMOTpe- 
Hiie 3Toro 6ojiee npocToro cjiynan mh onyc- 
THJIH. nOUHepKHeM, HTO C 6e30pT0KJia30BbIM 
y3JIOM B paCCMOTpeHHbIX MyjIbTHCHCTeMaX yCTOII- 
hhbo accouimpyiOT 6e3rpaHaTOBbiH h 6e3poroBO- 
o6MaHKOBbiil y3Jibi, 6jiarouapn neMy mh h npiiBe- 
jih Bbime peaKUHH u-th Jiynefl Tojibxo sthx y3JiOB. 
HecKOjibKO HHan KapTima HaSjnouaeTcn, i<ai< mh 
yBHflHM uajiee, bo BTopou rpynne unarpaMM. 

OcoSeHHOCTii unarpaMMpCaO— P-H2O; pMgO— 
pH 2 0;PK2O—pNa 2 0 c HHepTHbiMii KOMnoHeHTaMH 
A1 2 0 3 ; Si0 2 h FeO mh ueTajibHO paccMOTpejra b 
ouhoh H3 pafioT (3ojioTyxiiH, 1964 3 , (Jhit. 17). 
Ohh npeucTaBJinioT co6oh onpeueJieHHbifl npoMenty- 
TOHHblH 3Tan B p33BHTHH MyjIbTHCHCTeM, npiIBO- 
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T a 6 ji im a 30 


CoctaB MHHepaaoB, ynacTByiomHx b peaKU,Hsx 


Mimepajibi h hx cocTaB 

MaTpin^a rjm HHepTHbix KOMnoiieiiTOB 

0.5A1.O, 

SiO, 

FeO Fe 2 0 3 

K-BHHomipoKceH (Kaii) — Ca (Mgo,sFeo,5) |Alo l2 Sii,80o] 

0,1 

1,8 

0,5 

TpaHaT (Pp) — Ca 3 (Ali, 0 Fei i0 ) 2 Si3Oi 2 

0,5 

3 

1 

llJiariiOKJia3 (nA i0 ) — 2CaAl 2 Si 2 0 8 3NaAlSi 3 0 8 

3,5 

13 

0 

Bhotht (Bu) — K (Mgi, 8 Fei, 2 ) 3 (OH) 2 |AlSi 3 Oio | 

0,5 

3 

1,2 

PoroBaa ofiMaHKa (P.O) — 

NaCa 2 (Mg 3 , 2 Fe 0 , 8 ) 4 Al (OH) 2 fAbSioO^ 

1,5 

6 

0,8 

niippoTiiH (nupp) — FeS 

0 

0 

1 


(Kin) — 6e3KJiHHonnpoKceHOBbifi y3eji 

JI y a h 

(Pp) 4 P.O + 1,4 S + 0,75 K 2 O + 0,25 Na 2 0 + 1,8 0 2 =1,5 Bu + 1,5 /7^o + 1,4 /7upp.+ 5 CaO+10,1 MgO + 2,5 H 2 0; 
(PO) 1,5 Bu + 4,5 CaO +0,3 S + 11,72 0 2 = 1,5 Pp + 0,3 nupp + 0,75 K 2 O + 1,5 H 2 0 + 2,7 MgO; 

(Bu) 1,5 r P + 1,5 /7-^4o + 1,7 rjupp + 12,8 MgO + 0,5 CaO + 4 H 2 0 = 4 P.0 + 0,25 Na 2 0 + 3,5 0 2 + 1,7 S; 

(P.O) 4 r P + 0,8 nupp + 4 H 2 0 + 7,2 MgO + 2 K 2 O + 4 Bu + 0,8 S + 12 CaO + 4,6 0 2 ; 

(BIupp) 1,4 r p + 0,8 P.O + 0,5 MgO + 0,05 Na 2 0 + 0,85 K 2 O + 0,9 1+0 = 0,3 +^40 + 1,25 0 2 + 1,7 Bu + 5,2 CaO. 

(Gr) — 6e3rpaHaTOBbiii y3eji 

JI y q 11 

( Km) 4 P.O + 1,4 S + 0,75 K 2 O + 0,25 Na 2 0 + 1,8 0 2 =1,5 Bu + 1,5 Hm* + 1,4 Hupp + 5 CaO + 10,1 MgO+2,5 H 2 0; 
(TImo) 2,1 Bu + 2,7 CaO + 0,3 Na 2 0 + 1,29 S + 0,9 Os = 1,5 Kj in + 0,6 P.O + 1,29 nupp + 1,1 MgO + 1,5 H 2 O+l,0 
K 2 O; 

(Bu) 1,5 Km + 2,1 nA 40 + 3,25 nupp + 5 H 2 0 + 15,25 MgO + 4,3 CaO = 5 P.O + 3,5 0 2 + 0,65 Na 2 0 + 3,25 S; 
(P.O) 4 Km + 0,6 nA W + 4 nupp + 7 MgO + 5 H 2 0 + 2,5 K 2 O = 5 Bu + 5,2 CaO + 3,2 0 2 + 0,9 Na 2 0 + 4 S; 
(nupp) 1,4 Km + 4 P.O + 1,62 K 2 O + 0,68 0 2 = 1,29 nA i0 + 3,25 Bu + 0,75 H 2 0 + 0,06 Na 2 0 + 6,82 CaO + 7,65 
MgO. 


(Pyrr) — 6e3niippoTHHOBbiii y3eji 

JI y a h 

(Km) 1,4 r P + 0,8 P.O + 0,5 MgO + 0,05 Na 2 0 + 0,85 K 2 O + 0,9 H 2 0 = 0,3 nA i0 + 1,25 0 2 + 1,7 Bu + 5,2 CaO; 
<Pp) 1,4 Kaii +4 P.O + 1,62 KaO + 0,68 Oi = 1,29 +^40 + 3,25 Bu + 0,75 H 2 0 + 0,06 Na 2 0 + 6,82 CaO + 7,65 MgO; 
(nA i0 ) 0,3 Kaii + 0,87 Bu + 3,33 CaO + 0,12 P.O + 1,29 0 2 = 1,29 Pp + 2,09 MgO + 0,43 K 2 O + 0,06 Na 2 0 + 0,99 
H 2 0; 

(Bu) 3,25 Pp + 0,87 nA W + 10,45 MgO + 3 H 2 0 + 0,2 Na 2 0 = 1,7 Kmi +3 P.O + 3,72 0 2 + 3,79 CaO; 

(P.O) 4 Pp + 5,8 MgO + 0,18 Na 2 0 + 3 H 2 0 + 1,5 K 2 O = 0,8 Kmi +3 + 10,96 CaO + 3,96 0 2 + 0,12 P+o. 

(PI 40 ) — 6e3nJiarnoKJia30Bbift y3eji 

JI y h 11 

AKaii) 1,5 Bu + 4,5 CaO +0,3 S + 1,72 0 2 = 1,5 Pp + 0,3 nupp + 0,75 K 2 O + 1,5 H 2 0 + 2,7 MgO; 

\rp) 2,1 Bu + 2,7 CaO + 0,3 Na 2 0 + 1,29 S + 0,9 0 2 = 1,5 Kmi + 0,06 P.O + 1,29 nupp + 1,1 MgO + 1,5 H 2 0 + K 2 O; 
Y7upp) 0,3 Kmi + 0,87 Bu + 0,12 P.O + 3,33 CaO + 1,29 O 2 = 1,29 Pp + 2,09 MgO + 0,43 K 2 O + 0,06 Na 2 0 + 0,99 
H 2 0; 

(Bu) 1,5 Kmi + 0,6 P.O + 0,87 nupp + 3,6 CaO + 1,83 0 2 = 2,1 Pp + 2,67 MgO + 0,3 Na 2 0 + 0,6 H 2 0 + 0,87 S; 
(P.O.) 0,6 Pp + 0,12 nupp + 0,3 K 2 O + 1,08 MgO + 0,6 H 2 0 = 0,6 Bu + 1,8 CaO + 0,12 S + 0,69 0 2 . 

(Bi) — 6e36iiOTiiTOBbiH y3eji 

JI y q h 

(P. 0.) 5 Pp + 2 MgO + 3 S + 0,9 Na 2 0 = 4 Kah + 0,6 POZ 40 + 3 nupp + 9,8 CaO + 2,5 Op, 

(Kmi) 1,5 Pp + 1,5 +^40 + 1,7 nupp + 12,8 MgO + 0,5 CaO + 4 H 2 0 = 4 P.O + 1,7 S + 3,5 0 2 + 0,25 Na 2 0; 

(Pp) 1,5 Kmi + 2,1 +^40 + 3,25 nupp + 5 H 2 0 + 15,2 MgO + 4,3 CaO =5 P.O + 0,65 Na 2 0 + 3,25 S + 3,5 0 2 ; 
(PPuo) 1,5 Kmi + 0,6 P.O. + 0,87 nupp + 3,6 CaO + 1,83 0 2 = 2,1 Pp + 2,67 MgO + Na 2 0 + 0,6 H 2 0 + 0,87 S; 
(nupp) 3,25 Pp + 0,87 77^40 + 10,45 MgO + 3 H 2 0 + 0,2 Na 2 0 = 1,7 Kmi + 3 P.O + 3,79 CaO + 3,72 0 2 . 
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(Hrb) — 6e3poroBOo6MaHKOBbm y3eji 


Jl y q h 

(Km) 4 Tp + 0,8 Flupp + 4 HaO + 7,2 MgO + 2 KaO = 4 £« + 0,8 S + 12 CaO + 4,6 Oa; 

(rp) 4 Km + 0,6 FI Aw + 4 Flupp + 7 MgO + 5H 2 0 + 2,5 KaO = 5 £u + 5,2 CaO + 0,9 NaaO + 4 S + 3,2 Oa; 

(II Am) 0,6 rp + 0,12 /7upp + 0,3 KaO + 1,08 MgO + 0,6 H 2 0 = 0,6 Bu + 1,8 CaO + 0,12 S + 0,69 0 2 ; 

(Eu) 5 Tp + 2MgO + 3S + 0,9Na 2 O = 4 Km + 0,6 II a + 3 IIupp + 9,8 CaO +2,50 2 ; 

(Filipp) 4 rp + 5,8 MgO + 0,18 NaaO + 3 H 2 0 + 1,5 KaO= 0,8 Km + 0,12 /7yz 4 o + 3 5u + 3,96 0 2 + 10,96 CaO. 


Ahmmx HiDKe, h nosTOMy Ha 3T0ii rpynne AiiarpaMM 
3j\ech ocTaHaBJiHBaTbCH He SyneM. 

KpaTKO 0CT3H0BHMCH Ha pe3yjIbTaTaX paCCMOT- 
peHim HanSojiee Ba>XHoro Hac BapiiaHTa Aiia- 
rpaMM6e3 opTOKJia3a, ho c ynacraeM peaxpuoHHoro 
pyAHoro Miraepajia, hto yixe bo3mo>xho, Tax xax 
>xejie30 k KOHpy BbicoxoTeMnepaTypHOH CTaAim 
CT3H0BHTCH HHepTHbIM. CaMH AIiarpaMMbl, O KOTO- 
pbix noiiAeT penb Hiiixe, HMexyrcn b 6ojiee paHHeii 
pafioTe (3ojiOTyxHH, 1964 3 , (Jjur. 19). 

ZtnarpaMMbi pCaO —pMgO; pS—pH 2 0; 
pK 2 0—pNa 2 0 (H 2 0, S, 0 2 , Na 2 0, K 2 0, MgO, 
CaO — noflBHJKHbie KOMnoHeHTbi; Si02, A1 2 0 3 , 

FeO — HHepTHbie KOMnoHeHTbi). npiiHHMaeMbie co- 
CTaBbi MHHepajiOB, MaTpupa pacneTa MyjibTHCHC- 
TeM c ynacraeM niippoTHHa h ypaBHemiH peaxpHH 
npiiBOAHTCH HHJKe (TaSji. 30). 3,necb ynTeHbi Hexo- 
Topbie H3MeHeHHH b cocTaBe MHHepajiOB STOii He- 
cxojibxo MeHee BbicoxoTeMnepaTypHofl accopiiapmi. 
KpaTXO oxapaxTepii3yeM nojiyneHHbie AiiarpaMMbi. 
3a CTaOiuibHbie BapnaHTbi MyjibTHCHCTeM npiiHHTbi 
CHCTeMbi c ynacraeM ( Pyrr) y3Jia. TBiarpaMMbi pa3- 
6iiBax)TCH Ha nojin ycTOHHiiBOcra rpaHaTa, poro- 
BOH 06 m 3HXH H 6lIOTHTa. 0CT3H0BHMCH Ha yCJIO- 
BHHX 06pa30BaHHH pH A3 MHHepajiOB. 

r p a h a t ycTOHHHB b ycjiOBHHX yMepeHHbix 
h BbicoxHX pCaO (npn Majibix h yMepeHHbix p MgO), 
npuneM o6pa3yeTcn b peaxpiinx 3axoHOMepHO npii 
HapacTaHiiii pCaO. BjiaronpiiHTHbi o6pa30BaHino 
rpaHaTa Majibie h yMepeHHbie pS npH 2 0, Hii3Xiie 
h yMepeHHbie |.iNa 2 0 ii pK 2 0. PoroBaa o 6- 
m a h x a ycTOHHHBa b ycjiOBiinx yMepeHHbix ii Bbi- 
cokhx pMgO, Majibix ao 3HaxHTejibHbix pS (yMe¬ 
peHHbie h Bbicoxiie pH 2 0), Majibix h yMepeHHbix 
pNa 2 0 h pK 2 0. HaniraaeT o6pa30BbiBaracn OHa 
npii 6ojiee bhcokoh TeMnepaType (npii 6ojiee HH3- 
khx p H 2 0), HeM SlIOTIIT. 

B H O T II T ycTOHHHB B yCJIOBIIHX BbICOXHX H 
yMepeHHbix pMgO, hh 3 Khx h yMepeHHbix pCaO, HH3 - 
khx h yMepeHHbix pS (npii yMepeHHbix ao bhcoxiix 
pH 2 0), yMepeHHbix ii bwcoxiix pK 2 0, npuneM 06- 
pa3yeTCH b peaxpiinx 3ai<OHOMepHO npii Hapacra- 
HHH pK 2 0. 

KJiHHonnpoxceH oShhho o6pa3yeTcn 
b peaxpiinx npii HapacTamm pMgO ii pNa 2 0. 

n h p p o t ii h o6pa3yeTCH b peaxpiinx 3axo- 
HOMepHO npii noBbimeHimpS Hj.iNa 2 0 n, no-BPAii- 
MOMy, He 3aBiiciiT ot P3MeHeHPH[.iH 2 0 (ii3MeHeHiiii 
TeMnepaTypbi). 

Kax h Ha AnarpaMMax, paccMOTpeHHbix paHee 
(cm. 3ojiOTyxiiH, 1964 3 , (Jnir. 19), OTMeneH pnp 


napareHe3iicoB, BCTpenaioigiixcn Ha npoTHJxeHim 
iiHTepecyxppero Hac pa3pe3a ii o6o3HaneHHbix piicji- 
paMii (cm. (Jiiir. 45). 

riepexopn ot napareHe3iicoB b TaxciiTOBbix ra6- 
Spo-AOJiepiiTax x napareHe3iicaM, BCTpenaroipiiMcn 
Hiuxe h Bbirne no pa3pe3y, Ha AnarpaMMax nojiy- 
naeM xpiiBbie, OTpaJxaxppue H3MeHeHiie noTeHpiia- 
jiob noABii>XHbix KOMnoHeHTOB b npopecce o6pa30- 
BaHim HafijiKiAaBuiiixcn napareHe3iicoB. Tax, Ha 
AiiarpaMMe pCaO—pMgO biiahm ABe bctbh, iic- 
xoAnipiie H3 tohxh 6 (napareHe3iic b TaxciiTOBbix 
ra66po-AOJiepiiTax), OAHa H3 xoTopbix (npii o6pa- 
30BaHim rpaHaTCOAepixaipiix nopoA siooxoHTax- 
Ta) cpa3y yxoAHT b oOjiacTb c 6ojiee bmcoxiimh 
pCaO. BTopan npeABapirrejibHO nepexoAHT b o6- 
AacTii c BbicoxHMH pMgO ii nocjie SToroTaxixe OTMe- 
naeT HapacTaHiie pCaO, cyAn no pacnojiojxeHiiro na- 
pareHe3iicoB, BCTpenaioipiixcx cpeAH nnxpiiTOBbix 
ra66po-AOJiepiiTOB (tohxh 1 h 2). PlTax, xpiiBan 
(JiiixciipyeT OTHeTJiiiBoe HapacTaHiie pMgO b cto- 
poHy mixpiiTOBbix raSfipo-AOJiepiiTOB h pCaO — 
no o6e CTopoHbi ot TaxciiTOBbix rafifipo-AOJiepiiTOB. 
Ha AiiarpaMMe pS—pH 2 0 aHajioriiHHan xpiiBan 
(JnixciipyeT CHiuxemie no AsyM BeTBnMpS npii He- 
xoTopbix H3MeHeHiinx pH 2 0. Ha AiiarpaMMe pK 2 0— 
—pNa 2 0 noAoOHan xpiiBan coctoht H3 Asyx BeTBeii, 
iicxoAHipiix H3 tohxh 6 (napareHe3iic b TaxciiTOBbix 
ra66po-AOJiepiiTax) c MaxciiMajibHbiMpNa 2 0 h yxo- 
Anipiix b ogjiacTb hh3Khx pNa 2 0. npiiBJiexaeT 
BHHMaHiie tot (JiaxT, hto BeTBb b CTopoHy napare- 
He3iicoB mixpiiTOBbix rafiSpo-AOJiepiiTOB pacnojia- 
raeTcn b oOjiacTii c dojiee bhcoxiimh |_iK 2 0, neM 
BeTBb, yxoAnipan b CTopoHy siooxoHTaxTa (tohxh 
7, 8, 9). TaxiiMo6pa30M, HaiiSojiee npocTOH napare- 
He3iic (TaxciiTOBbie raSfipo-AOJiepiiTbi) Kmi —/7j2 40 — 
Tlupp nojiyHaeTcnnpiiMaxciiMajibHbix’pS npNa 2 0, 
a Bee ocTajibHbie HaSjHOAaBuiiiecn napareHe3HCbi— 
npii CHIDXeHHH 3THX noTeHpiiajiOB. 

Eipe fiojiee othctjuibo nponBJinxiTcn HexoTO- 
pbie 3axoHOMepHOCTii b H3MeHeHiin pe>XHMa noA- 
BiuxHbix KOMnoHeHTOB b MyjibTiiciiCTeMax c yna- 
CTiieM, xpoMe npeJXHiix rnecTii MHHepajiOB (cm. 
TaSji. 30), eipe opTOXJia3a h MarHeTirra. YHiiTbiBan 
HMexupiiecn yxa3aHim (HanpiiMep, BeTexTiiH, 
1955) o BaixHOCTH cooTHomeHiin noTeHpiiajiOB cepbi 


7 CooTBeTCTBeHHO, npii MHHHMaJibHbix pCaO H pMgO. 
npn noBbimeHim pCaO accounamia 3aMemaeTCH rpaHaTOM, 
npii noBbimeHHH pMgO — 6hothtom. IlHTepecHO, hto npn 
MaKCHMaJibHbix (iCaO h pMgO rpaHaTOM hjih, CooTBeTCTBeHHO, 
Shothtom 3aMemaeTCfly>Keaccounamifl Km — P. O .— Flupp. 
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<t>Hr. 48. CncteMa (iNaaO—nKsO 


[Opm, Bu, Kati] y3eji 


J1 y h h 

(Pp ), (11a), ( P. 0.) 0,6 Ma + 1,8 S = 1,8 Ilupp + 1,2 O 2 , t. e.Ma + 3S = 3 Ilupp -\- 2 O 2 ; 

(Ilupp) jiyq: 4,5 Tp + 4,5 11 Aw + 1,7 Me + 38,4 MgO + 1,5 CaO + 12 H 2 O =12 P. 0. + 0,75 Na 2 0 + 14 O 2 ; 

(Ma) jiyi: 1,5 rp + l,5/7^io+ 1,7 riupp + 12,8 MgO + 0,5 CaO + 4H 2 0 = 4. P. 0. + 0,25 Na 2 0 + 1,7 S -)- 3,5 0 2 ; 

[Ka n, P. 0. IlAio, Opm] y 3 e .11 

(. Hupp ) jiyH: 4,5 rp + 0,3 Ma + 2,25 K 2 O+ 8,1 MgO + 4,5 H 2 0 = 4,5 Bu + 13,5 CaO + 5,7 0 2 ; 

[fp, Ma, IIa] y3eJi 


JI y h h 

(Opm) 2,1 Bu + 2,7CaO + 0,3 Na 2 0 + 1,29 S+0,9 0 2 = 1,5/Cm + 0,6 P. 0,+ 1,29 riupp + 1,1 MgO+ l,5H 2 O+l,0 K 2 O; 
(Bu) 2,1 Opm 1,23 77upp + 2,67 MgO+2,7 CaO + 0,3 Na 2 O+0,6 H 2 0 + 0,09 02=1,5 Kau +0,6 P.O. + 1,05 K 2 O+ 
+ 1,23 S; 

(P. 0.), (KAn) 1,5 Opm + 1,8 Ilupp + 2,7 MgO + 1,5 H 2 0 = 1,5 Bu + 1,8 S + 0,6 O 2 ; 

(riupp) 1,29 Opm + 1,23 Bu + 0,36 Na 2 0 +3,24 CaO+ 1,0 MgO+0,58 0 2 = 1,8 Km + 0,72 P. 0. + 1,26 K 2 O+ 0,51 H 2 O; 

[rp, Ma, Bu] y3eJl 

Jl y h h 

(P. 0.) 5 Opm + 2 Ilupp + 2 MgO + 5,2 CaO + 0,9 Na 2 0 + 1,2 O 2 = 4 Kati + 0,6 /7yZio+ 2,5 K 2 O + 2S; 

(Opm) 1,5 Kah + 2,1 / 7 t 24 o+ 3,25 Ilupp + 5H 2 0 + 15,25 MgO + 4,3 CaO = 5 P. 0. + 0,65 Na 2 0 + 3,25 S + 3,5 0 2 ; 
(PIupp) 3,24 Opm + 2,1 P. 0. + 1,66 CaO + 0,84 Na a O + 2,2 0 2 = 3,2 Kau + 1,23 riMo-P 4,8 MgO + 2 H 2 0 + 1,62 K 2 O; 
(Km) 1,5 Opm + 3,2 Ilupp + 1,5 P+o4- 12,8 MgO + 5 CaO + 4 H 2 0 = 4 P. 0. + 0,75 K 2 O + 0,25 Na 2 0 + 3,2 S + 2,40 2 ; 
(PIaio) 2,1 Opm + 1,23 /7«pp + 2,67 MgO + 2,7 CaO + 0,3 Na 2 0 + 0,6 H 2 0 + 0,09 0 2 = 1,5 Kaii + 0.6 P. O. + 1,05. 
K 2 O+ 1,23 S; 


JI y 1 h 

(Opm) 5 rp + 2 
(Km) 4 Opm + 
(fp) 5 - 


[P. 0., Ma, Bu) y3eJi 

MgO + 3 S + 0,9 Na 2 0 = 4 Kaii + 0,6 /7yi 4 o+ 3 Ilupp + 9,8 CaO + 2,5 0 2 ; 
4 Ilupp + 12 CaO + 3 0 2 = 4 Kau + 2 K 2 O + 4 S; 


upm -f- ‘i uupp -f- iz lsu -f- o w 2 = -p- z r\ 2 w “i o; 

r , - Opm + 2 Ilupp + 2 MgO + 5,2 CaO + 0,9 Na 2 0 + 1,2 0 2 = 4 Kau + 0,6 /7jz 4 o+ 2,5 K 2 O + 
(/7ajo) 4 Opm + 4 riupp + 12 CaO + 30 2 = 4 Pp + 2 K 2 O + 4 S; 

(Ilupp) 4 Kaii + 0,6 /7^ 4 o+ 1,5 K 2 O + 0,8 CaO + 0,3 0 2 = 2 Pp + 3 Opm + 2 MgO + 0,9 Na20. 


2 S;, 


[Pp, Ma, P. 01 y3eJi (cMP(j)Hr. 49) 

JI y 1 h 

A MgO 

(Kati), (PIa) 4 Opm + 4,8 Ilupp + 7,2 MgO + 4 H 2 0 + 2,4 0 2 = 4 Bu + 4,8 S; tg a 4 = ~ ^q 3 q = “1 = 90°; 

(riupp) 4,8 Km + 0,72 /7yi 40 + 1,2 MgO + 2 H 2 0 + 3 K 2 O = 2 Bh + 4 Opm + 6,24 CaO + 1,08 Na 2 0; 


tg ai “ ACaO 

h KHCJiopoAa b CHCTeMax c cyjibcjjuflaMH h MarHeTH- 
tom, H3MH nocTpoeHa HapHAy c pacnmpeHHbiM Bapn- 
3 htom CHCTeMbi |xH 2 0—|j,S (tjmr. 46), eme CHCTeMa 
pS —fj. 0 2 (tjuir. 47), b cocTaB KOTopbix BnepBbie oa- 
HOBpeMeHHO c rpynnon BbicoKOTeMnepaTypHbix He- 
pyAHbix peaKUHOHHbix MHHepajiOB BBeAeHbi Asa 
pyAHbix peaKii,HOHHbix MHHepajia—MarHeraT h mip- 
poTHH. B ocHOBy npiiBOAHMbix AnarpaMM (cm. (Jmr. 
46, 47) nojio>KeH pacneT 6e3mippoTHHOBoro y3Jia, 
hcxoah H3 cocTaBa MHHepajiOB, yi<a3aHHbix b 
T aSji. 30. C Ao6aBJieHiieM opTOKjia3a 8 (He3HaHH- 
TeJIbHbie npOHBJieHHH OpTOKJia3a B TaKCHTOBbIX 
ra66po-AOjiepiiTax H3BecTHbi), nuppoTiraa h Mar- 

8 IIpHMeCb aJIbgHTOBOH MOJieKyJIbl B OpTOKJia3e AJIH 
ynpomeHHH pacneTOB He yinTbrnaJiacb. 

9 <I>aKTHHecKH peib HAeT 0 THTaHOMarHeTHTe, Tai< KaK 

b ero cocTaBe coAepwHTCH ot 1 p, 0 9,5% Ti0 2 , ho ajih 

ynpomeHHH fiepeTCH cocTaB FesO^Ms). 


' B MecronoJio>KeHHe y 3 Jia Ha AnarpaMMe pS — pH 2 0 (cm. 

Jiyn. 


0,192; cti = 11°. 

HeTHTa 9 npoii3BOAHM pacneT h nojiyqaeM MyjibTH- 
CHCTeMbl C TpeMH OTpHUaTejIbHbIMH CTeneHHMH CBO- 
SoAbi, xapaKTepii3yioii;He npaKTiinecKH Becb Ha- 
6op MeTaCOMaTHHeCKHX 30H I<aK CaMOli HHTpy3HH, 
Tai< h 3a ee npeAejiaMH, b nacTHOCTH, 3K30K0HTai<- 
TOBbie opTOKJia3COAep>KaLii,He MeTacoMaTHTbi pyA- 
HHK3 «IO>KHbIH». IICXOAHbie AaHHbie I< IlOCTpOeHHK)' 
3 thx AnarpaMM b ochobhom C0Aep>KaTCH b ypaBHe- 
hhhx peaKUHH npeAbiAy+nx MyjibTHCHCTeM c yna- 
craeM nuppoTHHa. KpoMe npe>KHHX y3JiOB, Ha ho- 
Bbix AnarpaMMax noHBJiaeTCH pHA Apynix hohb 3- 
pnaHTHblX TOHeK, A-nfl KOTOpbIX HH>Ke MbI npHBOAHM 
ocHOBHbie ypaBHeHHH peaKUHH. 

AiiarpaMMbi p.0 2 -— +S h p,5 — pH 2 0 
(cm. (Jiiir. 46, 47) pa36nBaioTCH Ha 5 nojiefl ycTofi- 

HHBOCTH nHTH H3 8 yHaCTByK)U;HX B peaKUHHX MH¬ 
HepajiOB. Hanfiojibrnne p0 2 xapaKTepHbi A-4H nojieii 
ycTOHHHBOCTH rpaHaTa h MarHeTHTa. Ogjiacra Ana- 

:r. 46) o6o3HaHeHO ycJiOBHO, ajw Hero noKa3aH TOJibKO (Ilupp)> 
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rpaMMbi c HanfiojibniHMH pH 2 0 3aHHMaiOT nojin 
ycTO hhiiboctii diiOTHTa H poroBOii o6m3hkh (cj)iir. 46) . 
HcHe3H0Bemie rpaHaTa h noHBJieHiie diiOTHTa h 
poroBOii o6m3hkh npoiicxoAHT npii noHii>KeHiinp02. 
npii HaiiSojibiuiix p0 2 rpaHaT ycTOHHHB c opTOKJia- 
30M, npii HailMeHbmilX — C 0pT0KJia30M yCTOHHHB 
Shotiit. C noBbimeHiieM pS npoiicxoAHT nocjieAOBa- 
TejibHoe iiCHe3H0BeHiie (cm. (Jiiir. 47, jihhiih I—I) 
MarHeniTa, diiOTHTa, poroBOii odMaHKii, rpaHaTa. 
C mippoTHHOM ocTaiOTCH ycTOHHHBbiMii njiariio- 
KJia3 (Ns 40) ii KJiiiHoniipoKceH. npii AaJibHeiimeM 
noBbinieHHH pS mojkho nonacTb b odjiacTb ycTOii- 
hiiboctii opTOKJia3a c mippoTHHOM ii njiariiOKJia- 
30m (Ns 40). HcKJiiOHiiTejibHO pacnpocTpaHeHHbifi 
napareHe3iic Kau — JlA i0 jiinub npii caMbix bhcokhx 
pOo, pS ii pH 2 0 CMeHHeTCH, cootbctctbchho, napa- 
reHe3iicaMii rp — Opm, IJupp — Opm h Bu — 
— Opm. npiiMepaMii MHHepajibHbix o6pa30BaHiiii, 
B03HHKIHHX B pe3yjIbTaTe 3TIIX KpaHHHX OTKJIOHe- 
hhh MoryT cjiyjKHTb opTOKJia3COAep>Kamne CKapHbi 
pyAHiixa «KD>KHbiii», opTOi<jia3-cyjibcj)HAHbie (iijiii 
0pT0KJia3-p0r0B006MaHK0B0-CyjIb(^IIAHbie) JKIIJIbl 
Ha npoAOJiJKeHiiii hiicto cyjibtjiHAHbix jkiiji Ha ynacT- 
xe pyflHHKa «3anojiflpHbiii» h, HaKOHep, paHHeMe- 
TaC0M3THHeCKIie H0B006pa30BaHHH Bu II Opm B 
Kiicjibix mSpiiflHbix TpannoBbix nopopax BnjiOTb 
po rpaHOcjHipoB (3ojiOTyxiiH ii OjieiiHiiKOB, 1963). 

Ecjih npopecc iipeT TOJibKO npii HapacTaHim pS 
npii KaKOM-TO yCTOHHIIBOM («nOCTOHHHOM») p0 2 , TO 
npii nepeceneHHH KpiiBOH paBHOBeciin IJupp — Mz 
nonapaeM b nojie, rpe Bee accopiiapim peaKpiiOH- 
Hbix MiiHepajiOB nepBOHanajibHO coxpaHHiOTCH h 
TOJ ibKO MarHeTHT 3aMeipaeTCH mippoTHHOM (nyHK- 
Tiip 1 — 1, (Jiiir. 47). Ecjih npopecc iipeT npii cnape 

pOo B yCJIOBIIHX nOCTOHHHbIX, HO A0CT3T0HH0 HH3- 
khx pS noHBJiHioTCH napareHe3HCbi Mz — Ip h 
rp — Opm, KOTopbie 3aTeM SypyT CMeHHTbCH napa- 
reHe3iicaMii rp — P.O, rp — Bu, 3aTeM 6e3rpa- 
HaTOBbiMii napareHe3iicaMii c ynacTiieM Bu h P.O, 
ii, HaKOHep, Bu — Mz h Bu — Opm. EIpii pajib- 
HefimeM chiukchhh p0 2 Mz 3aMeipaeTCH IJupp 
(nyHKTiip 2 — 2, (Jiiir. 47). EIpii dojiee bhcokhx 
ycTOiiniiBbix pS KpiiCTajiJiH3apiiH HaniiHaeTCH c 
MarHeTiiTa b odjiacTii ycro hhiiboctii rpaHaTa (acco- 
pnapiiH rp — Mz, rp — Opm). FIpii pajibHeiimeM 
noHiOKeHiiii p0 2 MarHeTHT 3aMeipaeTCH mippoTii- 
hom eipe b nojie ycTOHHiiBOCTii rpaHaTa (nyHK- 
Tiip 3—3, (Jiiir. 47). EIpii dojiee bhcokhx ycTOiinii- 
bhx pS b ycjiOBHHX napeHHH p0 2 MarHeTHT He 
noflBJineTCfl, a c HepypHbiMii MiiHepajiaMii cpa3y 
BbipejiHeTCH niippoTHH (nyHKTiip 4—4, (Jiiir. 47). 
MarHeTHT coBMecTHO c mippoTHHOM ycTOiimiB Ha 
■cooTBeTCTByioipeii KpiiBOii paBHOBeciw, a Taione b 
y3JiOBbix TOHKax b accopiiapiiHx: 1) Ip, IJA i0 , Mz, 
IJupp, P.O ii 2) rp, Bu, Mz, IJupp. JIhhiih paBHO- 
BeciiH niippoTHH — MarHeTHT pacnojiaraeTCH napaji- 
.jiejibHO och pH 2 0 (cm. (Jiiir. 46) h, cjiepoBaTejibHO, 
noHBJieHiie MarHeTiiTa hjih niippoTima 3aBiiciiT He 


ot H 3 MeHeHiiH TeMnepaTypbi, a HCKJiiOHiiTejibHO ot 
pS ii p0 2 . Mojkho BiipeTb, hto napareHe3iic peai<- 
piiOHHbix MiiHepajiOB TaKCHTOBbix ra66po-AOJiepn- 
tob {Km — IJA i0 — IJupp o6o3HaHeH tohkoh 6 
Ha KpiiBbix (Jiiir. 46, 47) o6pa30Bajicn npii MaKCii- 
MajibHbix 10 pS, a napareHe3iicbi ppyriix MeTaco- 
MaTiinecKiix 30H (tohkh 1— 5 h 7 —8 Ha KpiiBbix 
(Jiiir. 46, 47), npoHBHBHiiixcH Ha MecTopo>KAe- 
hhh, o6pa3yiOTCH npii cnape pS h npii odipeM Ha- 
pacTaHim p0 2 . EIocjieAHee ocodeHHO 3HaniiTejibHO 
AJifl opTOKjia3COAepjKaipnx cxapHOBbix nopop (ajih 
hhx >xe OTMenaiOTCH MiiHiiMajibHbie pH 2 0). Jlerxo 
3aMeTiiTb, hto MHonie CKapHOBbie napareHe3HCbi 
HBJIHIOTCH HaCTHbIMII npOHBJieHIIHMH OnilCaHHbIX 
peaKpiiOHHbix o6pa30BaHiiii ii b stom OTHomeHim 
npiiBOAHMbie AHarpaMMbi npepcTaBJiHiOT ofiipiiii hh- 
Tepec. He MeHee HHTepecHbie pe3yjibTaTbi AaeT pac- 
CMOTpeHiie pnarpaMM pNa 2 0 — PK 2 O h pCaO — 
— pMgO. 

h a r p a m m a pNa 2 0 — PK 2 O (cjiiir. 48) 
npepcTaBJineT co6oii KOMfiiiHapino cooTBeTCTByio- 
ipefl AnarpaMMbi c mippoTHHOM h AnarpaMMbi — c 
0pT0KJI330M, HO 6e3 nlippOTHHa (30JI0TyXHH,1964 3 ). 
OfijiacTb AiiarpaMMbi (cjanr. 48) c HaiiSojibiuiiM PK 2 O 
3aHHMaeT nojie ycTOiiniiBOCTii SiiOTiiTa, oSjiacTb c 
MajibiMii 11 yMepeHHbiMii pNa 2 0 33HHMaiOT nojiH 
ycTOiiniiBOCTii rpaHaTa h poroBOii oSMaHKii. npii 
HapacTaHim pNa 2 0 nocjieAOBaTejibHO pa3JiaraiOTCH 
rp — Bu — P.O 11 npii MaKCHMajibHbix pNa 2 0 
noHBJineTCH accopiiapim Kmi -\-IJa -p IJupp. 

npii HailfiOJIbHIHX PK 2 O (b yCJIOBIIHX MaJIbIX II 
yMepeHHbix pNa 2 0) ycTOiimiB napareHe3iic Bu -\- 
-f Opm, npii yMeHbmeHHii PK 2 O noHBJineTCH y>Ke 
napareHe3iic Ip Opm. 06a sthx napareHe3iica 
npii HapacTaHim pNa 2 0 3aMeipaiOTCH accopiiapiien 
Kah — IJA i0 , k KOTopoii npii caMbix bhcokhx 
pNa 2 0 AoOaBJineTCH eipe niippoTHH. TaxiiM o6pa- 
30 M, H3 AnarpaMMbi cjieAyeT, hto HaiiOojiee npocTOii 
napareHe3iic TaKCHTOBbix ra66po-AOJiepiiTOB (tohio 
6 Ha KpiiBOii (Jiiir. 48) o6pa3yeTCH npii MaKCHMajib- 
hhx pNa 2 0, a cooTBeTCTByioipiie napareHe3iicbi b 
miKpiiTOBbix ra66po-AOJiepiiTax (tohkh 1 —5 i<pn- 
BOl"l) II nopopax 3K30K0HT3KTa (tohkh 7—9 Ha 
KpiiBOii) o6pa3yiOTCH npii cnape pNa 2 0. BeTBii, 
HAyipeii b CTopoHy miKpiiTOBbix ra66po-AOJiepiiTOB, 
conycTByiOT dojibiniie PK 2 O. 

iliiarpaMMa pCaO — pMgO (cjiiir. 49) 
TaKJKe npeACTaBJineT co6oii KOMdiiHapiiio cootbctct- 
Byioipiix pnarpaMM c ynacTiieM niippoTima, ho 6e3 
OpTOKJia3a II C 0pT0KJI330M, ho 6e3 nlippOTHHa (3o- 
jiOTyxiiH, 1964 3 ). KpoMe HOHBapiiaHTHbix tohck 
3thx pnarpaMM, noHBJiHioTCH eipe HOBbie y3Jibi. 
Ohh JierKO nojiynaioTCH rpacjHinecKii, c AonojiHii- 
TejibHbiM pacneTOM HeKOTopbix Jiyneii. 

10 Ecjih He cniTaTb opTOKJia3-cyjib(J)iiAHbix o6pa30Ba- 
hhh, Ha6jiioAaeMbix Ha npoAOJi>KeHiiHX cyjibcjniAHbix jkhji 
h o6pa30BaBunixcH npii eme Cojibiiinx pS, HeM peaKmiOHHbie 
MiiHepaJibi TaKCHTOBbix ra66po-AOJiepiiTOB. 
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FpiarpaMMa pa36iiBaeTCH Ha nojin ycTOiiniiBOCTH 
rpaHaTa (odjiacTb AnarpaMMbi c bhcokhmh h 3Ha- 
HHTejlbHblMH |xCaO), pOTOBOH 06 m 3HKH (ofijiaCTb c 
BbICOKHMH pMgO), SlIOTHTa (oSjiaCTb C BbICOKHMH 
uMgO, npii Majibix h yMepeHHbix (xCaO). Han6o- 
jiee BbicoKiienCaO npiiBOAHT k o6pa30BaHino napa- 
reHe3Hca rp + Opm. Flpii Haiifiojiee hh 3KHX jxCaO 
(npii yMepeHHbix pMgO) B03HHKaeT accoii,naH,HH 
Bu + Opm, a npn conyTCTByromiix Majibix |xMgO 
napareHe3iic Opm + FI a + tlupp. ripn HaiiSojiee 
BbICOKHX |i.MgO nOHBJIHIOTCH aCCOH.HaH.HH Opm + 
+ P.0 h Km -j-P.O. Bee ueHTpajibHoe o6mnp- 
Hoe, non™ TpeyrojibHoe nojie c yMepeHHbiMH n 3Ha- 
HHTejibHbiMH |xCaO h |xMgO npeACTaBJineT oSjiacTb 
ycTOHHHBOCTH napareHe3iica Kaii — FI a, npimeM 
b yrjiy stoto nojin c h aiiMeHbmiiMii p.CaO ii|.iMgO 
k 3toh accoH,naii,nn AoSaBJineTCfl nuppoTHH, t. e. 
3Aecb ycTOHHHB npocTeiimiiH napareHe3HCTaKciiTO- 
Bbix ra66po-AOJiepiiTOB. B CTopoHy napareHe3HC0B 
peaKUHOHHbix MHHepajiOB b nopoAax 3K30K0H- 
TaKTa h miKpiiTOBbix rafifipo-AOJiepiiTOB (cm. 
(Jhit. 49, KpiiBan c tohk3mh) 33MeTH0 HapacTamie 
(xCaO, a Tai<>Ke |xMgO — b CTopoHy miKpiiTOBbix 
ra66po-AOJiepiiTOB (cm. (Jinr. 49, tohkh ot 6 k 1). 

B 3aKJHOHeHiie o63opa peaKUHOHHbix o6pa30Ba- 
hhh HHTpy3Hii HopujibCK I KpaTKO ct}iopMyjinpyeM 
HTorn h H3JI0JKHM HeKOTopbie coo 6 pa>KeHHH 06 HX 
reHe3iice. 

He TOJibKO b nopoAax HiUKHero 3K30K0HTaKTa 
(rcwieBCKim, 1959 x ), ho h b caMOii iiHTpy3ini no- 
HBJIHeTCH KOMIUieKC MHHepajI0B-H0B006pa30BaHHH, 
■koto pbiii o6pa3yeTCH no3>Ke KOMnjieKca MarMara- 
qecKiix MHHepajiOB HHTpy3iin. PacnojiOHteHHe nacTii 
MHHepaji0B-H0B006pa30BaHiiii b BiiAe OTHexmiBbix 
30H, Hajio>KeHHbix Ha nopoAbi hidkhiix AiitJxJiepeH- 
UIiaTOB IIHTpy3HH II 3K30K0HT3KTa He OCTaBJIHeT 
COMHeHIIH, HTO npOHCXO>KAeHHe HX MO>KeT 6bITb 
TOJibKO MeTacoMaTiinecKHM. Becb KOMnjieKC peax- 
miOHHblX MHHepajiOB OTHeTJHIBO pa36iiBaeTCH Ha 
Tpii rpynnbi b cooTBeTCTBim c TeMnepaTypaMii 
CTaAnft MeTacoMaT03a (bhcoko-, cpeAHe-, h HH3K0- 
TeMnepaTypHan CTaAim.) ,ZI,eTajibHoe paccMOTpeHiie 
MHHepajiOB BbicoKOTeMnepaTypHOii CTaAim MeTaco- 
MaT03a npiiBOAHT k BbiBOAy o HeofixoAiiMOCTii pa3- 
AejieHiiH ee Ha ABe nacTii: 1) 6ojiee BbicoKOTeMne- 
paTypHyio, KOTAa Kajibmifi hbjihctch em,e HHepT- 
HbiM, a >Kejie30 noABii>KHbiM KOMnoHeHTaMii h 
2) OTHOCHTejibHO MeHee BbicoKOTeMnepaTypHyio, 
KOTAa KajibmiH npiiofipeTaeT OTHOCiiTejibHyio noA- 
Bii>KHOCTb, a >Kejie30 — HHepTHOCTb. KpoMe peaK- 
miOHHbix MHHepajiOB, o6pa30BaBHinxcH b pe3yjib- 
TaTe B3aiiM0AeiicTBHH nepBHHHbix MarMaTimecKiix 
MHHepajiOB C nOABIDKHbIMH K0Mn0HeHT3MH paCTBO- 
pOB, OTHeTJHIBO npOHBJIHIOTCH oca>KAeHHbie («BnOJI- 
He noABii}KHbie») Mimepajibi. B nepBoii nacTii Bbico- 
KOTeMnepaTypHOii MeTacoMaTiiHecKOii CTaAim sto 
cyjibtJuiAbi (rjiaBHbiM o6pa30M HHKejiiiCTbiH mippo- 
TIIh) II BO BTOpOH H3CTII — 3T0 aHTHApHT. KaK yKa- 


3bIBajI C. KopjKHHCKHH (1953), B HHtJlHJIbTpa- 
H.HOHHOH MeTaCOMaTHHeCKOH KOJIOHKe «c oca>KAeH- 
HbiMii MiiHepajiaMii npoiicxoAHT HajioJKeHiie Asyx 
npopeccoB. C oahoh CTopoHbi, sto npopeccbi pacTBO- 
peHHH nopoAbi c o6pa30BaHiieM peaKU,H0HHbix MH¬ 
HepajiOB h MHHepajiOB BbimejiaHiiBaHiiH, c Apyron 
CTopoHbi, 3 to OAHOBpeMeHHO HAyiu.ne npopeccbi 
3aMem,eHiiH oca>KAeHHbiMH MiiHepajiaMii». Bbinoji- 
HeHiie nycTOT MO>KeT nojiyniiTbCH npii o6pa30BaHim 
p e a k mi o h h o r o MHHepajia c B03- 
HHKHOBeHiieM nepecbiu;eHHoro pacTBopa no cxeMe 
—> >K | A 2 F | A + (A 2 F) | A + >K, TAe A — Mime- 
paji. npii peaKH.nn KOToporo c pacTBopoM (>K) o6pa- 
3yeTCH peaKU,HOHHbiH Mimepaji A 2 F. 3to BeAeT k 
B binojiHeHiHo nojiocTeii | (A 2 F) [ b Mimepajie A 
peaKUHOHHbiM MiiHepajiOM, oca>KAeHHbiM 113 nepe- 
CbiiH,eHHoro pacTBopa (npeBbimeHiie oca>KAeHHH HaA 
pacTBopeHiieM). noAo6Hbii"i >Ke npiiMep MeTacoMa- 
TIIHeCKOH KOJIOHKH npiIBOAHT J\. C. KopHtHHCKHH 

(1953) ii a-hh ocaiKAGHHoro m h h e p a ji a: 
—> F | A + F | AB (+ A + F) J AB + >K, TAe «30Ha 
| AB -f- (-fA +F)| B03HiiKaeT b pe3yjibTaTe Bbi- 
nojiHeHHH nojiocTefi b nopoAe AB + >K b CBH3H c 
nepecbimeHHOCTbio BTopraiomerocH pacTBopa». Pa- 
306paHHbIH JX. C. Kop>KIIHCKHM TeopeTiiHecKii Me- 
X3HII3M BbinOJIHeHHH nOJIOCTefl peaKUHOHHblMH II 
oca>KAeHHbiMH MiiHepajiaMii, BbiAejinromiiMHCH H3 
nepecbiu;eHHbix pacTBopoB Ha nepeAOBOM (JipoHTe 
MeTacoMaT03a cpeAH orpoMHOii Maccbi «pejniKTOBbix» 
nepBHHHbix MHHepajiOB, B AaHHOM KOHKpeTHOM 
cjiynae ofibHCHHeT MHome 3aK0H0MepH0CTii p acno- 
jioJKeHHH peaKUHOHHbix H oca>KAeHHbix o6pa30Ba- 
hhh b iiHTpy3iin HopujibCK I. KpynHbie Kanjie- 
BiiAHbie cyjibtJiHAHbie BKpanjieHHiiKii b miKpiiTOBbix 
ra66po-AOJiepiiTax cjieAyeT paccMaTpiiBaTb KaK Bbi- 
nojiHeHHbie nojiocTii BbimejianiiBaHiiH oca>KAeHHbiM 
MiiHepajiOM. C Apyron CTopoHbi, ohcbiiaho, hto noc- 
jie npeBpaiH,eHHH >Kejie3a b HHepTHbiii KOMnoHeHT 
k KOHH,y BbicoKOTeMnepaTypHOH MeTacoMaTiinecKOH 
CTaAim cyjibtJuiAbi (niippoTim) 113 «oca>KAeHHoro» 
npeBpamaiOTCH b peaKH,HOHHbiii Mimepaji, o6pa30- 
BaHiie KOToporo HAeT npii peaKpunx BbicoKO>Kejie- 
3iiCTbix MHHepajiOB c pacTBopaMii, HecymiiMH cepy 
ii Apyme KOMnoHeHTbi. OAHOBpeMeHHO noHBJineTCH 
HOBblH BbICOKOTeMnepaTypHblH OCa>KAeHHbIli MHHe- 
paji — aHriiApiiT. OTMeneHHbie oficTOHTejibCTBa h 
A ajiii 0CH0B3HHH A-HH paccMOTpeHHH nuppoTHHa II 
MarHeTiiTa cobmcctho c rpynnoii BbicoKOTeMnepaTyp- 
Hbix HepyAHbix peaKUHOHHbix MHHepajiOB Ha 
AiiarpaMMax, npiiBOAHMbix Bbirne. 

Kan HBCTByeT 113 paccMOTpeHHH napareHeTii- 
necKiix AiiarpaMM A-nn MHHepajiOB BbicoKOTeMne- 
paTypHOii CTaAim, npopecc hx o6pa30BaHHH npo- 
TeKaji npii 3HaHiiTejibHbix noTeHUiiajiax pMgO 
(b o6enx noACTaAHHx), 3HaHirrejibHbix jrFeO (b 
nepByio nacTb CTaAim), yMepeHHbix |xH 2 0 b nepBOH 
nacTii CTaAim h 3HaHiiTejibHbix pH 2 0 (cootbctct- 
BeHHO, 6ojiee hh3koh TeMnepaType) bo btopoh 
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H3CTH CTaflHH, 3HaHHTejIbHbIX PK 2 O B nepBOH H3CTH 
CTaflim h yMepeHHbix ao Majibix bo BTopoii nacTii 
(3ojiOTyxHH, 1964 3 ), 3HaHirrejibHbix pNa 2 0 Ha 
npoTHJKeHHH Bcefl CTaAim (Majibie 3HaHeHiin OTMe- 
neHbi TOjibKO A-fiH opTOKJia3COAep>Kaii;Hx CKapHOBbix 
nOpOA 3K30K0HT3KTa), 3HaHHTeJIbHbIX pCaO BO BTO- 
pOH H3CTH CTaAHH. riOTeHUHaJIbl nOABIDKHbIX KOM- 
noHeHTOB b npopecce o6pa30BaHiin peai<H,HOHHbix 
MHHepajiOB bao Jib uccjieAyeMoro p a3pe3a 3ai<OHOMep- 
ho MeHHJincb ot TaKCHTOBbix ra 66 po-AOJiepiiTOB 
b o 6 e CTopoHbi ot hhx. 3to xoporno BHAHO no Ha- 
npaBJieHino KpHBbix H3MeHeHiin napareHe3HCOB 
BAOJib pa3pe3a, HaHeceHHbix Ha AnarpaMMbi. Haii- 
6 ojiee npocTon napareHe3HC K-Mi — /7 ^ 40 — IJupp, 
BCTpeneHHbiii b TaKCHTOBbix ra 66 po-AOJiepiiTax, 
o6pa3yeTCH npn MaKCHMajibHbix 3HaHeHiuix no- 
TeHUiiajiOB cepbi, boah h Na 2 0. Bojibinan nacTb 
ocTajibHbix OTMeneHHbix napareHe3HCOB B03HiiKaeT 
npH CHIDKeHHH nOTeHU,HaJIOB 3THX KOMnOHeHTOB II 
HapacTaHHH pCaO, pMgO h p0 2 . HHTepecHbie 
BbiBOAbi cjieAyiOT H3 p accMOTp eHim AiiarpaMMbi 
pS — p0 2 ((Jinr. 47). KpiiBan H3MeHeHiiH napareHe- 
3HCOB no pa3pe3y HHTpy3ini noi<a3biBaeT 3Aecb coot- 
HomeHHH pS h p0 2 b npopecce hx o6pa30BaHiin. 
Mojkho ci<a 3 aTb, hto ajw KOHeHHon nacTii bhcoko- 
TeMnepaTypHOii CTaAim MeTacoMaT03a pS He 6 buni 
HacTOjibKO Majibi, a p0 2 BejniKii, hto 6 h b sto Bpe- 
mh mot o6pa30BbiBaTbcn MaraeTHT. Tot paHHiiii 
MarHeTiiT, koto pbin npiicyTCTByeT b pyAax Ho- 
piuibCKa coBMecTHO c cyjibiJiiiAaMH, HBJineTCH pe- 
jniKTOBbiM npoAyKTOM nepBOii nacTii BbicoKOTeM- 
nepaTypHoro MeTacoMaT03a, KorAa npopecc rneji 
b ycjiOBiinx HapacTaioipiix, ho eipe Majibix pS. 
Ha nepBbin b3Tjiha, b cooTHomeHim b npopecce 
pS h p0 2 Haiifiojiee BaJKHan (axTHBHan) pojib npii- 
HaA^iexiiT cepe, Tax i<ai< mojkho cede npeACTaBHTb, 
HTO BeJIIIHIIHbl p0 2 B npOH,eCCe MOrjIH II He MeHHTb- 
ch. TeM He MeHee H3 AnarpaMMbi (cm. (Jiiir. 47) cjie- 
AyeT, hto p0 2 H3MeHHjnicb ii napareHe3iicbi Taxcii- 
TOBbix ra 66 po-AOJiepiiTOB o6pa30Bajnicb npii MeHb- 
nnix p0 2 , neM Apyme napareHe3iicbi. noHBJineTCH 
B03M0>KH0CTb CAeJiaTb HeKOTopbie npeAnojio>KeHiiH 
06 ncTOHHHKax KiicjiopoAa b npopecce. Kax H3BecT- 
ho, a-uh MarMbi TaxiiM iictohhhkom HBJineTCH Me- 
xaHH3M AHCCopiiapHH BOAbi, koto pbin, BnponeM, 
orpaHiiHHBaeTCH cooTHomeHiieM boah h BOAopoAa 
b MarMe. CyAH no MaKCiiMajibHbiM pH 2 0 A-un napa- 
reHe3iicoB TaKCHTOBbix rafifipo-AOJiepiiTOB, mojkho 
6 buio 6 bi o>KHAaTb 3Aecb h MaKCiiMajibHbie p0 2 . 
TeM He MeHee OTMenaeTCH KapTima npnMO npoTii- 
BonojiojKHan; C Apyroii CTopoHbi, mojkho BiiAeTb 
(cm. (Jiiir. 46, 47), hto Haii6ojibmiiep0 2 (h HaiiMeHb- 
unie pH 2 0) 6 buin npii o6pa30BaHim opTOKJia3-rpa- 
H3T0BbIX CKapHOBbix 3K30K0HT3KT0BbIX nOpOA- 3 t 0 
HaBOAHT Ha Mbicjib, hto b 3thx AByx cjiynanx CTe- 
neHb AnccopiiapHH boah 6 biJia pa3JiiiHHOii. CreneHb 
AHCCopiiapiiH boah, no-BHAHMOMy, ii 3Aecb onpeAe- 
jineTCH cooTHomeHiieM nappiiajibHbix AaBJieHiiii (P) 


boah h BOAopoAa b MarMaTiinecKiix ra3ax. TaxiiM 
o6pa30M, Mbi npiixoAHM k BbiBOAy 06 H3MeHeHHii 
cooTHomeHHH boah h BOAopoAa b MeTacoMaTH3ii- 
pyiomiix pacTBopax, BCTynaioipiix b 30Hy 3K30- 
KOHTaKTa 11 . Mbi CKJIOHHbl CHIITaTbSTO pe3yjIbTaTOM 
AofiaBJieHiiH nocTopoHHeii boah, coAepjKaipeiicH b 
nopoAax 3K30i<0HTaKTa, h H3MeHeHiiH ee oSipen 
Maccbi, BJiiinioineii Ha ynoMHHyToe cooTHomeHiie. 
CyAH no bhcokhm p0 2 A-un paccMaTpiiBaeMbix 
CKapHOBbix nopoA 3K30K0HTai<Ta, Taxoe «pa36aBJie- 
Hiie» nocTopoHHeii boaoh HaiiSojiee cyipecTBeHHO 
6 biJio 3Aecb, a He b nopoAax caMOii HHTpy3iin, TAe 
TpyAHO OMiAaTb 3aMeTHbix KOjninecTB «nocTopoH- 
Hen» boah BBHAy Taxoii >Ke bhcokoh TeMnepaTypbi, 
i<ai< h y BTopiiHHOii MarMbi (TaKCHTOBbix ra 66 po-AO- 
jiepiiTOB). Pa3JiHHHan CTeneHb AnccopiiapHH boah b 
3K30K0HT3KTe ii b TaKCiiTOBOM ra 66 po-AOJiepiiTe 
npiIBOAHT, COOTBeTCTBeHHO, I< pa3JIHHHbIM KOJIHHe- 
ctb3m AHCCopimpoBaHHoro BOAopoAa (h b KOHen- 
HOM CHeTe I< pa3JIHHHbIM KOJIHHeCTBaM HOHOB BOAO- 
poAa) TaM ii 3 Aecb. C oahoh CTopoHbi, nocTynaio- 
ipiie B 3K30K0HT3KT paCTBOpbl CT3H0BHTCH 6 ojiee 
KiicjibiMH 12 , neM b npeAeJiax TaKCHTOBbix ra 66 po- 
AOJiepiiTOB, c Apyroii CTopoHbi, MeHbiuee KOJiiinecT- 
bo AnccopimpoBaHHoro BOAopoAa npiiBeAeT k cabii- 
ry paBHOBecim H 2 S ^ H 2 + S b CTopoHy noBbime- 
hiih Anccouiiapiiii cepoBOAopoAa Ha boaopoa h cepy. 
OTCIOAa CT3H0BHTCH nOHHTHbIMH HailSojiee BblCOKIie 
noTeHUiiajibi cepbi A-un napareHe3iicoB TaKCiiTO- 
bhx ra 66 po-AOJiepiiTOB h MeHbiue a-uh nopoA <ok- 
30K0HTai<Ta». 

CpeAH reojioroB pacnpocTpaHeHO MHeHiie o Ma- 
jioh aKTHBHOCTii cepoBOAopoAa B BblCOKOTeMne- 
paTypHbix npiipoAHbix npopeccax no cpaBHeHino c 
noBeAeHiieM ero b HH3KOTeMnepaTypHbix ycjiOBiinx 
(BeTexTiiH, 1955), xoth b xiiMiinecKoii jnrrepaType 
HMeiOTCH npiiMepbi (CaMCOHOB h PaA3HKOBCKaH, 
1960, 1961) nojiyneHiin cyjibiJiiiAOB b peai-mmi ce- 
poBOAopoAa c OKiicjiaMii pnAa 3JieMeHT0B npii bh- 
cokhx TeMnepaTypax (1000° h Bbime). 

Mojkho AyMaTb, hto Ha BejiiiHiiHy AnccopiiapiiH 
cepoBOAopoAa npii bhcokhx TeMnepaTypax b i<o- 
HeHHOM CHeTe AOJDKHO BJIHHTb COOTHOIHeHIie BO 
(Jijiioiiahom pacTBope. 


Ph.s Ph.o 

B cjiynae noHiUKeHim coAepjKaHiin BOAopoAa b 
(Jijiioiiahom boahom pacTBope, HTO npOHCXOAHT 
o 6 hhho npii CHiiHteHim TeMnepaTypbi (cpaBHiiTe 
yciuieHiie pojni okhcjiob cepbi h yrjieKiicjioro ra3a 
k KOHpy ByjiKaHiiHecKoro npopecca), CTeneHb ahc- 
con,iian,nn cepoBOAopoAa AOJi>KHa HapacTaTb, Tax 
xax paBHOBeciie CABiiraeTCH b CTopoHy BbiAeJieHiiH 

11 3l<30K0HTaKTHbIMH BTOpHHHOH MarMbi 6yAyT He 

TOJibKO BMemaiomne nopoAbi, ho h caMH nopoAbi HHTpy3nn. 

12 TaKiiM o6pa30M, mu Taioire 3Aecb oTMenaeM i<aKoe-To 
noAoGiie «boahh khcjiothocth» (Kop>khhckhh, 1957). 
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BOAopoAa. n P H noBbiineHim TeMnepaTypbi AOA>KHa 
h afijno^aTbCH odparaan KapTima, ho b OTAeAbHbix 
CAynanx, HanpHMep, b pe3yjibTaTe CBH3biBaHiiH 
BOAopo^a npn KaxoH-Aiido peaKii.nn, bo3mo>kho 
noHiiiKeHiie pH 2 eipe npn bmcokoh TeMnepaType. 
Tor^a b pe3yjibTaTe pe3Koro CABiira paBHOBecun 
Aiiccomiamm cepoBOAopoAa b pacTBopax noHBAHiOT- 
ch OTpimaTejibHbie HOHbi cepbi 13 h HaniiHaeTCH peax- 
h,hh c o6pa30BaHiieM BbicoKOTeMnepaTypHbix cyjib- 
(J)HflOB. Hy*HO cxa3aTb, hto opueHTHpoBOHHbie Tep- 
moahh aMHnecKHe noACHera TenjiOBoro stjxjieKTa (AH) 
Aah peaKH,im cyjib(J)HAH3aH,HH MarHeTHTa noxa3biBa- 
kdt nojioJKHTejibHbieBejiHHHHbi KaK b CAynae pacneTa 
peaKii.nn MarHeTHTa c aTOMaMH, Tax h OTpiipaTeAb- 
HbiMH ABy3apHAHbiMH aHHOHaMH cepbi. CxeMa peax- 
mm cyjib(J)HflH3amni MarHeTHTa c y nacTiieM hohob S 2 ~ 
npeflCTaBjineTHacTHbiH BapnaHT peaKmm, nocxoAbKy 
b pacTBope npucyTCTByiOT hohh cepbi c pa3AHHH0ii 
CTeneHbio okhcachhocth ot S 2_ ao SO 3- . Cootho- 
meHiie cyjibtJiHAHoro h cyjib(|)aTHoro hohob nepe- 
MeHHO 33BHCHT OT COOTHOHieHHH HX XHMHHeCKHX 
aKTHBHOCTeii h onpeAejineTCH CAeAyiomiiM okhcah- 
TejibHO-BOCCTaHOBHTejibHbiM paBHOBecneM (Mapaxy- 
meB, 1963): 

S 2 ~ + 4H 2 0^±S0 2 “ + 8H + + 8e“. 

3HaHHTeJIbHOli aKTHBHOCTblO CyjIbtJiaTHOrO HOHa 
ofibHCHHeTCH nonBAemie b pyAax HopiiAbCxa 
ocajKAOHHoro MHHepajia—aHnmpHTa. KaxoTMenaeT 
KpaycKont}) (Krauskopf, 1957), «nmoreHHbiH aH- 
rilApHT fiOJiee yCTOHHHB OTHOCHTeAbHO CHAHKaTOB 
KajibUHH bo Bcex CAynanx, KOTAa AaBJieHiie khcao- 
poAa, a cjieAOBaTejibHO, h S0 2 HecxoAbxo Bbirne 
HopMajibHoro». B ycAOBiinx MaKCHMaAbHoro okhc- 
jieHHH y>Ke npeofijiaAaeT S0 2 HaA H 2 S. B bhcoko- 
TeMnepaTypHOii npiipoAHOii ra30B0ii CMecu b HarneM 
cjiynae, KpoMe cepoBOAopoAa, no-BiiAHMOMy, 6 mao 
h KaKoe-TO KOJiiinecTBO cepHHCToro ra3a, ho h b stom 
cjiynae MHHHMaAbHbie noTeHU,najibi KHCAopoAa b 
TaKCHTOBbix rafifipo-AOJiepiiTax odecneniiBaiOT dojiee 
nojiHyio AiiccouHaumo cepHHCToro ra3a no cpaBHe- 
HHIO C nOpOAaMH 3K30K0HT3KT3. 

B nocjieAHee BpeMH dbuni npoBeAeHbi HHTepec- 
Hbie padoTbi no cyAbiJuiAnpoBaHino CHAHKaTOB >Kejie- 
3a h MarHeTHTa napaMH cepbi h cepHHCTbiM ra30M 
(Pe3HiiK h KpyrjiHKOBa, 1961). rijiaBKe noABep- 
rajnicb OKiicjieHHbie HiixeAeBbie pyAbi c AodaBKOii 
runca i<ai< cyjib(J)HAH3aTopa. HacTb cepHHCToro 
ra3a ycBaiiBajiacb ihhxtoh c o6pa30BaHiieM cyjibiJiH- 
AOB. SncnepuMeHTbi h TepMOAHHaMitHecKiie pacnera 
n03B0JIHK)T aBTOpaM CAeJiaTb BbIBOA o B03M0>KH0CTH 
cyjibcjHiAiipoBaHHH ciijiiiKaTOB H okhcaob ®eAe3a 
cepoii H cepHHCTbiM ra30M. OrMenaeTCH, hto npii 
TeMnepaType Bbirne 1000° CTeneHb cyjibtJiHAHpoBa- 
hhh CHii>KaeTCH. 3aMeneHO TaKJKe, hto npeABapii- 


13 Bo3mo>kho, npocTO aTOMapHaa cepa co CBoftcTBaMH 
«CBo6oAHoro pa.zuiKa.na>>. 


TejibHoe BoccTaHOBJieHiie coeAHHeHiiii >Kejie3a cno- 
codcTByeT jiynmeMy ycBoeHino cepbi. CyAbiJiHAbi b 
omicaHHbix BbicoKOTeMnepaTypHbix SKcnepiiMeH- 
Tax MoryT pacpeHHBaTbCH i<ai< «MeTacoMaTHHecKiie» 
BHe 3aBHCHM0CTii ot Toro, b KaKOM arperaTHOM co- 
CTOHHIIII (>KHAKOM HAH TBepAOM) SblAII OHH B 
MOMeHT B03HHKH0BeHHH. ECJIII TeMnepaTypa B03- 
HHKHOBeHHH npeBbimaAa hx TeMnepaTypy Kpii- 
CTajuiH3aH,ini (b onpeAejieHHbix ycAOBiiux AaBJie- 
Hlin), nO-BHAHMOMy, B MOMeHT B03HHKH0BeHHH OHH 
SyAyT >KHAKOCTbio c nocjieAyromeii pacKpncTajuni3a- 
miefl npii noHiUKeHiniTeMnepaTypbi. Ecjih TeMnepa¬ 
Typa 6buiaHii>Ke,o6pa3yiOTCH cpa3y TBepAbie cyjib- 
(JuiAHbie t|ia3bi. To >xeMO>KHO CKa3aTb h OTHOciiTejib- 
ho cyjibt|)HAOB paccMOTpeHHoro HaMii MecTopo>KAe- 
hhh. HMeiomiiecH AaHHbie o TeMnepaTypax MeTaco- 
MaTiinecKoro npopecca, KOTopbie Mbi npiiBeAeM Aa- 
Jiee, yKa3bIBaiOT Ha B03M0>KH0CTb KpHCTaJUIH3aU.HH 
HHKejiiiCToro niippoTima cpa3y b TBepAoii 4ia3e, 
nocKOJibKy TeMnepaTypa KpncTajuiH3au,iin ero 
(npaBAa, a-uh odbiHHoro AaBJieHiin) okojio 1150° 
(Ypa30B ii Ohjiiih, 1938), a TeMnepaTypa npou.ec- 
Ca HBHO HIDKe. MaTHeTHT, HeCOMHeHHO, B MOMeHT 
B03HHKH0BeHHH 6bIJI TBepAOH (|)a30li. OOHHTHO, HTO 
onpeAeJiHioii;HM b OTHeceHim cyjibifiHAOB b pa3pHA 
JIHKBaU.HOHHbIX HJIH MeTaC0M3THHeCKHX HBJIHeTCH 
He arperaTHoe cocTOHHiie cyjibtJiHAOB b MOMeHT B03- 
HHKHOBeHIIH, a TO, B KaKOH MOMeHT MarMaTHHeCKOTO 
npopecca ohh o6pa30Bajincb. 

PI3 Bcero H3Jio>KeHHoro Bbirne cjieAyeT, hto 3Aecb 
dbuio He paccjioeHiie pacnjiaBOB (jiiiKBauiin), a 
BbicoKOTeMnepaTypHbiii MeTacoM3T03. YniiTbiBaH 
npoHBJieHiin opeojiOB rycTOii BKpanJieHHOCTii th- 
TaHOMarHeTiiTa, TnroTeioiu,nx k hh>khhm h Bepx- 
hhm nerMaTOHAHbiM nopoAaM pa3pe3a, mojkho 
roBopiiTb 0 tom, hto BbicoKOTeMnepaTypHbiii MeTa- 
C0MaT03 HaniiHajiCH b ycjiOBimx HeBbicoxiix noTeH- 
u,najiOB cepbi 11 ero pyAHbiM oca>KACHHbiM npoAyx- 
tom 6bui (bo bchkom cjiynae BHanajie) TiiTaHOMar- 
HeTiiT nepeMeHHoro cocTaBa. EIocjieAyiou;ee Hapa- 
CTaHiie noTeHU,najiOB cepbi npireejid k cyjib4uiAH3a- 
mill 3HaHIITeJIbH0H H3CTH y?Ke BblAeJIHBHierOCH 
MarHeTiiTa-THTaHOMarHeTiiTa h SjiaronpiiHTCTBO- 
Bajio H.enocpeACTBeHHOMy o6pa30BaHino HiiKejui- 
CToro niippoTima Kai< nepBHHHoro ocaiKAeHHoro 
npoAyKTa. To >xe, no-BiiAHMOMy, mo>kho CKa3aTb 
H B OTHOHieHHH pyAHbIX JKHJI. XOTH peJIHKTOB 
MarHeTHTa (TiiTaHOMarHeTHTa) b hhx ii He OTMenaeT- 
ch, TeM He MeHee, HeT ocHOBaHiiii OTBepraTb Mbicjib, 
hto Kaxan-TO nacTb jkhji (ecjni He Bee) Morjia nep- 
BOHanajibHO B03HHKHyTb nyTeM BbinojiHeHiiu Tpe- 
IH.HH OCaJKAeHHbIM MarHeTHTOM (hah TIITaHOMarHe- 
thtom) . TIocAeAyioii;eii cyAb(J)HAH3aH,Heii TaKiie >kh- 
Abi motah SbiTb npeBpau;eHbi b cyAbiJiHAHbie, no- 
AoSho TOMy, KaK sto 6hao OTMeneHO b cxapHax 
YpaAa (KopjKiiHCKiiii, 1948). 

CAeAyeT noAnepKHyTb yi<:a3aHne T. B. Poro- 
Bepa (1959) 0 tom, hto pe3Kiie cxaHKii b coAep- 
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JK3HHH MeflH II HHKejIH B pyAaX H 3- K0HT3KT3X TaX- 
CIITOBblX II nilKpHTOBbIX, a T3KJKe nilKpHTOBbIX II 
ojiiiBHHOBO-SiiOTHTOBbix raddpo-AOJiepiiTOB (cm. 
(Jiiir. 37) «He MoryT dbiTb odbHCHeHbi rp3 bht3Uhoh- 
hoh KOHueHTpapiieii cyjibcjiHAOB, Tax xax b stom 
cjiynae dbui dbi He cxanox, a nocTeneHHoe Hapaera- 
Hlie COAep>KaHIIH OT nilXpHTOBblX K TaKCIITOBbIM» 
raddpo-AOJiepirraM. MaxciiMyMbi coAepixaHiiii mo- 
ryT 6biTb npiiypoHeHbi (cm. cjinr. 37) Taxixe k rpa- 
Hiipe TaxciiTOBbix h KOHTaKTOBbix raddpo-AOJiepn- 
TOB. C TOHXH 3peHIIH HH(J)HJIbTpaH,HOHHOrO MeTaco- 
MaT03a 3Ta OCOdeHHOCTb Opy^eHeHHH odbHCHHeTCH 
BJIHHHIieM pa3JIIIHHbIX K03(J)4)IIH,IieHT0B (JlHJIbTpa- 
miii paccMaTpiiBaeMbix nopoA c HapacTaHiieM xoh- 
peHTpauiiii MeTajuiOB bo (JunoiiAe b pe3yjibTaTe 
CBoeo6pa3Horo «noAnpyjxiiBaHHH» y koht3ktob b 
npopecce nocTynjieHiin pyAOHOCHoro (junoiiAa H3 
TaxciiTOBbix ra66po-AOJiepiiTOB b Apyme nopoAbi 
pa3pe3a. 

CAejiaeM HexoTopbie 3aMeH3HiiH od ycjiOBiinx 
TeMnepaTypbi h AaBJieHHH. Kan y>xe OTMenajiocb 
(roAJieBCKHH, 1959), AH(Jx|)ep eH mipoBaHHbieTpanno- 
Bbie HHTpy3HH MOryT npOH3BOAIITb XOHTaXTOBbie 
II3MeHeHIIH, OTHOCIIMbie X rejieHIIT-MOHIIHeJUIIITO- 
BOii (Jiamm, no JX- C. Kop>xiiHCxoMy (1940), hto 
npeAnojiaraeT TeMnepaTypbi 850 — 900° h AaBJieHiie 
oxojio 500 artiM. Bo bchxom cjiynae, mojxho cxa- 
3aTb, hto AaBJieHiie HHTpyAHpyroipen MarMbi 3aBe- 
AOmo npeBbiinajio (h, bo3mo>xho, 3HaHirrejibHo) 
jiiiTOCTaTHHecxoe AaBJieHiie TOjnpii nopoA AO 1500 m 
mohahocth, xoTopan npeAnojiaraeTCH A-nu noxpbim- 
XII B MOMeHT BHeApCHIIH (FOAJieBCXHli, 1959i). 

Ecjiii x MOMeHTy nojiHOii xpncTajiJiii3aH,nn Mar¬ 
Mbi AaBJieHiie aojijxho npudjimxaTbCH x jniTOCTaTii- 
necxoMy — b 500 amM, — to MeHee hcho, xaxiie 
TeMnepaTypbi coxpaHHK)TCH b HHTpy3iin x 3TOMy 
MOMeHTy, a HMeHHO, x 3T0My 3Tany HyixHO otho- 
ciiTb h xpiiCTajiJiH3aH,iiio cyjib(|)HAOB, ii Hanajio 
xpiiCTajiJiii3aH,nn conyTCTByioipiix iim peaxuiiOHHbix 
MiiHepajiOB. OTBeT Ha stot Bonpoc, xax HaM xa- 
ixeTCH, AaiOT nocjieAHiie sxcnepiiMeHTajibHbie pado- 
Tbi ,0,. P. YoHca h X. PI. lOrcTepa (1963), xoTopbie 
noxa3ajni, hto >xejie3HCTOCTb diiOTHTa b accoH.ua- 
miii Shotiit — xajiiieBbiH nojieBon rnnaT — Mar- 
HeTiiT npii nocTOHHHOM AaBJieHHH boahhoto napa 
(b onbiTax 2046 6ap) HaxoAHTcn b (JjyHxunoHajib- 
hoh 3aBiiciiMOCTii ot TeMnepaTypbi h napu.uajibHoro 
AaBJieHHH xncjiopoAa. Flo cocTaBJieHHbiM hmh A»a- 
rpaMMaM ycTaHaBJiiiBaeM, hto 6hotht c >xejie3HCTO- 
CTbio oxojio 40% ycTOHHHB c xajiHuinaTOM ii Marae- 
tiitom (6e3 noHBJieHHH reMaTHTa) npn TeMnepaType 
oxojio 900°. FIpiineM stoh TeMnepaType cootbctct- 
ByeT nappuajibHoe AaBJieHiie xncjiopoAa 10~ 13 6ap. 

Kax HeTpyAHO 3aMeTiiTb, Ha AiiarpaMMax 
pS — p,0 2 h pS — pH 2 0 (cm. tjuir. 46, 47) ashhoh 
accounauiieii MiiHepajiOB xapaxTepii3yeTCH nojie 
XXIII, cooTBeTCTByioui,ee MaxciiMajibHbiM pH 2 0 h, 
no-BHAHMOMy, MimiiMajibHOH TeMnepaType. TaxiiM 


o6pa30M, 3HaHiiTejibHaH nacTb nojien AiiarpaMMbi 
6yAeT xapaxTepii30BaTbCH TeMnepaTypaMii Bbirne 
900° h napunajibHbiM AaBJieHiieM xncjiopoAa dojiee 
10~ 13 6ap. 

3aMeTiiM nonyTHO, hto piiTiipoBaHUbie Bbime 
aBTopbi CHHTaxyr, hto aHajioniHHO onpeAejieHHOH 
BejiiiHiiHe OTHOineHiiH Fe/Mg b duoTiiTe (npn 3aAaH- 
Hbix TeMnepaType, AaBJieHHH boahhoto napa n nap- 
pnajibHOM AaBJieHHH xncjiopoAa) MOixeT dbiTb h oa- 
ho onpeAejieHHoe OTHOineHiie H 2 /H 2 0. ^Todbi 
cocTaBHTb npeACTaBJieHiie o bo3mo>xhom cooTHome- 
hhh 3thx BejiHHHH b ra30BOii CMecu, npiiBeAeM 3a- 
xjnoHeHiie PI. A. OcTpoBCxoro (1957), hto b peax- 
miH Me>XAy dllOTIITOM, OpTOXJia30M H MarHeTHTOM 
B npiICyTCTBHH BOAHO-BOAOpOAHOH ra30BOH CMeCH 
paBHOBecHan napunajibHan ynpyrocTb BOAopoAa 
npn 515° h 4000 kzIcm 2 cocTaBJineT oxojio Vig od- 
ipero AaBJieHHH. 

PlHTepecHO Taxixe noAnepxHyTb, hto h no «ABy- 
nojieBomnaTOBOMy TepMOMeTpy» TeMnepaTypHOCTb 
accoH.HaH.HH peaxu,HOHHbix MiiHepajiOB, pa3dnpae- 
Mbix Ha npiiBeAeHHbix Bbime AnarpaMMax He MeHb- 
maH. 3Aecb b paBHOBecim c njianioxjia30M Ns 40 
HaxoAHTCH xajinmnaT c coAepixaHiieM 30—40% ajib- 
diiTOBoro KOMnoHeHTa, hto npeAnojiaraeT (BapT, 
1962) TeMnepaTypy oxojio 800—850°. 

O Bbicoxon TeMnepaType odpa30BaHiiH CBiiAe- 
TejibCTByeT h h enocpeACTBeHHoe TepMOMeTp iinecxoe 
H3yHeHiie BXJiiOHeHHH b cjuiojieTOBOM aHriiApiiTe. 
HarpeBaHiie cymecTBeHHO ra30Bbix BXJiiOHeHHH 
(ao 80% ra3a) ao 800° He npifflejio x roMoreHH3a- 
U.HH nocjieAHiix. PadoTa b stom HanpaBJieHiin dyAer 
npoAOJuxeHa. 

OnucaHHbie ahh Haxoxo3a h BToporo nopora 
no p. Kypenxe (JiaxTbi pa3beAaHHH cyjibtJiHAaMH 
TiiTaHOMarHeTiiTa ao ero pacnaAa Ha MarHeTiiT h 
HJibMeHHT, npn coAepjxaHiiii Ti0 2 oxojio 9,5%, 
yxa3biBax)T Ha TeMnepaTypy 900—700° (CTapim,- 
khh h TyraHOBa, 1961). 

TaxiiM odpa30M, ecTb Bee ocHOBaHiin roBopiiTb 
o BbicoxoTeMnepaTypHOM xapaxTepe peaxmiOHHbix 
odpa30BaHiiii b pyAax HHTpy3HH Hopujibcx I. 
CyjxAeHiiH o pe>xHMe xhcjiothocth noAodHbix Bbi- 
coxoTeMnepaTypHbix pacTBopoB h hx arperaTHOM 
paCCTOHHHH BbICXa3aHbI JX- C. KopJXHHCXHM (1957 2 ). 
FIpeAnojiaraeTCH, hto nepBOHanajibHO sto ra30od- 
pa3Hbiii HaAxpHTiiHecxiiii (|)jiioha, c naAemieM TeM¬ 
nepaTypbi npeBpau;aioiu,HHCH b JXHAxoodpa3HbiH. 
C HapacTaHiieM JxiiAxoodpa3HOCTH stoto (JunoiiAa 1 ' 1 
h CBH3biBaeTCH HapacTaHiie ero xhcjiothocth. PTo- 
BbimeHiie xhcjiothocth nopoBbix pacTBopoB b cpeAe 


14 Ecjih npn HH3KHX AaBJieHHHx ii BbicoKiix TeMnepaTy- 
pax ra30Ban 4>a3a coctoht tojibko H3 JieTymix komiiohbhtob, 
to npii noBbimeHHH AaBJieHHH (rAy6iiHbi) «ra30Ban (})a3a Te- 
pneT xapaKTep hhcto ra30Boft CMecu h npHofipeTaeT cBoftcTBa 
pacTBopa pa3JiHHHbix BemecTB, xyAa b 3HamiTeJibHbix kojih- 
HecTBax bxoaht ii TpyAHOJieTyqHe caMH no ce6e KOMnoHeHTbi» 
(roAJieBCKHH, 19632). 


126 



OCHOBHbIX nOpOA AOJIJKHO, no XX- C. Kop>KHHCI<OMy 
(1957 2 ), npOHBJIHTbCH HHbIM 06pa30M, HeM A-flH khc- 
jibix nopoA n MOJKeT BbipamaTbcn b cepmi peai<- 
UHH BbITeCHeHHH OAHOBaJieHTHbIX OCHOBaHHH AByX- 
BaJieHTHblMH H AByXBaJieHTHbIX TpeXBaJieHTHbIMH. 
llpaBAa OTMenaeTCH, hto c noBbimeHiieM khcjiot- 
hocth TaKiie 3aMem,eHHH 3aTpyAHHK>TCH, KorAa b 
pe3yjibTaTe HepaBHOMepHoro B03pacTamiH CTenemi 
HOHH3an,HH nocjieAHiie a^b OCHOBaHHH MoryT 
CpaBHHTbCH. 

XX. C. KopjKHHCKHii npeAnojiaraeT, hto i<ai< 
npoHBJieHiie khcjiothoh CTaAHii MoryT pacpeHii- 
BHTbCH «TaKIie HBJieHHH I<aK CyjIb(J)HAHOe MeAHO- 
HHKejieBoe h THTaHOMameTHTOBoe opyAeHeHiie b 
ra66poHAax h ninep6a3HTax, Kap6oHaTH3amiH ni- 
nep6a3HTOB, MarHe3iiajibHbix CKapHOB h t. A- 
3th Tiinbi opyAeHeHHH, MoryT paccMaTpiiBaTbcn i<ai< 
MeTacoMaTHHecKiie hjih aBTOMeTacoMaTiinecKHe 
npoHBJieHHH CTaAHii B03pacTaK>meii KHCJIOTHOCTH 
nocjieMarMaTHHecKiix pacTBopoB b cpeAe nopoA 
ochobhoto cocTaBa. B ciuiy B03pacTaHiiH khcjiot- 
HOCTH 6ojiee CHJIbHbie OCHOBaHHH — OKHCH MaTHHH, 
KaJlbUHH, HaTpHH, aJHOMHHHH — BbITeCHHIOTCH Me- 
Hee ocHOBHbiMH coeAHHeHHHMH >Kejie3a, MeAH, hh- 
KejiH, a 6ojiee cjiafian KpeMHeKiicjiOTa Sojiee 
CHJIbHbIM CepOBOAOpOAOM» (1957) 2 . 

X'aKan KapTima ofibHCHHeTCH noBbimeHiieM pac- 
TBOpiIMOCTH OCHOBaHHH (ll TeM 66jIbIHHM, HeM CHJIb- 
Hee ocHOBaHiie) npii yBejiiiHeHim khcjiothocth. 
BaJIOBOH K03(J)4)HU,HeHT 3KTHBH0CTH npH 3T0M B03- 
pacTaeT ajih khcjiot h yMeHbiuaeTCH a^ih ocHOBa- 
HHH npOnOpUHOHaJIbHO HX CHJie, HTO H npHBOAHT 
npii noBbimeHHH khcjiothocth pacTBopoB k peax- 
U.HHM BbITeCHeHHH CHJIbHbIX OCHOBaHHH fiOJiee CJia- 
6bIMH, H CJia6bIX KHCJIOT Sojiee CHJIbHbIMH (KopJKHH- 
ckhh, 1956). HanpaBJieHiie peaKUHii 3aMemeHiiH 
nepBHHHbix MHHepajiOB peai<H,HOHHbiMH achctbh- 


TejibHO o6Hapy>KHBaeT TaKyio nocjieAOBaTejibHOCTb 
Ca —> (Mg, Fe) —> (Ni, Cu), a TaKJKe Si —>S. FIpn 

3T0M MOJKeT 6bITb 3aMeii;eHHe CIIJIIIKaTOB CHJIHKaTa- 
MH, CIIJIIIKaTOB CyjIb(J)HAaMH H CyjIb(J)HAOB cyjlb- 
(JuiAaMii. ripiiMepaMii cjiy>KiiT 3aMemeHiie njianio- 
I<Jia3a KJIHHOmipOKCeHOM H niippOTHHOM, K3H- 
HonupoKceHa poroBoii ofiMaHKoii, Shothtom h 
niippOTHHOM, nuppoTHHa neHTJiaHAHTOM h xajib- 
KoniipiiTOM. Oahobp eMeHHbiM BbiTecHeHiieM Kajib- 
UHH >KeJie30M H KpeMHHH CepOH O0bHCHHeTCH 
pacnpocTpaHeHHoe HBJiemie 3aMem,eHiiH njianioii- 
jia3a HenocpeACTBeHHO niippOTHHOM (cm. npii- 
jiojk., TaSji. 1, 2 ii TaSji. VII, 1 ). 3aMemeHiiH, 
noAofiHbie BbiiueoniicaHHbiM, HeAaBHO 6bijni OTMe- 
HeHbl H B HeKOTOpbIX APyHIX CyjIb(J)HAOHOCHbIX 
HHTpy3HHX Cll6npCKOii nJiaT(J)OpMbI (lIHTpy3HH Xy- 
nepii,— AHacTaceHKO h AP-, 1963; HHTpy3iiH Mac- 
ciiBa Kojiio — XlorpefiimKiiii, 1963). 

Kai< noAnepKHBaeT XX. C. KopnaiHCKiiii (1957 2 ), 
npopeccbi khcjiothoh CTaAHii, Bbi3BaHHbie BTei<a- 
HiieM Kiicjibix pacTBopoB b nopoAbi 6ojiee ochobhoto 
cocTaBaBbi3biBaiOT noAoSHbieiKe cepim peaKmiii 3a- 
MeipeHHH ii oca>KAeHHH pyAHbix MHHepajiOB Ha (JipoH- 
Te HeiiTpajiH3amin khcjihx pacTBopoB, t. e. npn- 
yponeHbi k KOHTaKTaM nopoA pa3Hoii ochobhocth. 
ripil CHIIJKeHIIII KHCJIOTHOCTH paCTBOpOB npOXOAHT 
cepiiH peaKmiii 3aMemeHiiH MeHee ochobhhx Mirae- 
pajiOB Sojiee ochobhbimh. 

Xl3Jio?KeHHbiH MaTepnaji no3BOJineT CAejiaTb Bbi- 
BOA 06 IIHfjHIJIbTpamiOHHO-aBTOMeTaCOMaTHHeCKOM 
xapaKTepe reHe3iica peaKmiOHHbix o6pa30BaHiiii h. 
cyjibtjHiAHoii BKpanjieHHOCTii b pyAax HopiiJibCKa, 
hto noATBepiKAaeT cAeJiaHHoe XX. C. Kop>khhckhm 
npeAnojiojKeHiie. C tohkh 3peHHH iiAefl, BbiCKa3aH- 
Hbix iim, npeACTOHT b AajibHei”imeM, Ha Ham b3Tjiha, 

BecTii HCCJieAOBaHHH reHe3iicacyjibc{HiAHO-HHKejieBO- 
ro opyAeHeHHH pyAOHOCHbix HHTpy3HH HopiiJibCKa_ 


r na e a 2. 

HEKOTOPblE CKAPHOnPOHBAEHHH MECTOPOTK/lEHMH HOPMAbCK I 


B AOCTaTOHHO o6miipHoii reojioniHecKoii juiTe- 
paType, nocBHm,eHHoii ii3yHeHiiio XXopiiJibCKiix Me- 
CTopojKAeHiiii, He yAeJieHO aoji>khoto BHiiMaHiin 
oniicaHino rpaHaTCOAepiKaipiix nopoA iiHTpy3ini 
XXopmibCK I. Me>KAy TeM, sth nopoAbi 3acjiyjKii- 
BaiOT AeTajibHoro irnyHeHiiH, Tax i<ai< npeACTaBJiniOT 
cogoii, i<ai< Mbi noxaiKeM Hii>Ke, npoHBJieHiie th- 
miHHblX HHfjHIJIbTpamiOHHbIX CKapHOB. 

Kai< ii3BecTHO (KopjKiiHCKiiii, 1948, 1955i), th- 
miHHbie H3BecTKOBbie CKapHbi npeACTaBJiniOT coSoii 
npoAyKTMeTacoMaTHHecKoro (iiHtJuuibTpamiOHHoro), 
jih6o SiiMeT acoMaTiinecKoro (Aii4)(|)y3HOHHoro) 
3aMeu;eHHH KOHTaKTiipyioiH,nx nopoA, Sorarax tjiii- 
H03eM0M, c OAHoii CTopoHbi, h nopoA, SoraTbix Kap- 


60H3T0M KaJIbHHH C ApyBOH, B yCJIOBHHX HHTeH- 
ciiBHoro nporpeBa koht3Ktob. npoHBJieHiie AH^y- 
3HOHHHX II HHfXlHJIbTpaHHOHHblX npOHeCCOB B CKap- 
Hax B3aiiMOCBH3aHO, c o6ui,hm npeoSjiaAaHiieM 
toto hjih HHoro, hto ii AaeT ocHOBaHiie Ha3biBaTt 
oahh CKapHbi HHtXiHJibTpaHHOHHbiMH (nopoAa pea- 
mpyeT c pacTBopoM), a Apyme — aik^Y 3110 ™ 131 " 
mh (ABe nopoAbi peampyiOT nepe3 pacTBop, npiineM 
CKopocTb ah^Y 31111 npeoSjiaAaeT HaA CKopocTbio- 
TeneHHH pacTBopa). 

rXoHBJieHiie rpaHaTa rpoccyjiHp-aHApaAHTOBoro 
cocTaBa b KOHTaKTOBOM opeojie TpannoBbix HHTpy- 
3nii c BMeiu,aioiii,HMH KapfioHaTHbiMH nopoAaMii Ha 
Cii6npcKOH njiaT(|)opMe 3acTaBJiHJio HCKaTb onpe- 
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AejieHHbie aHajiorim c THmmHbiMH CKapHaMH, KaK 
npaBHJio, accouHHpyiomHMH c khcjimmh h cpeA- 
hhmh nopo^aMH. 

B. C. CodojieB (1936), BnocjieACTBiiH B. B. JIh- 
xobiih (1955), A. n. JIe6e,n,eB (1955) h MHorne Apy- 
me uccjieAOBaTejiH ciidiipcKHx TpannoB OTMenajni 
3T0, npHMeHHH K Tp 3H 3TC0A6p}KaiII,HM K0HT3KT0- 
BbiM nopo^aM Ha3BaHiie «CKapHonoAodHbie nopo- 
Abi», hjih «CKapHbi», ho BcerAa oroBapHBaHCb npii 
3T0M, HTO 3T0 JIHLUb nOAOdlie, a He TO>KAeCTBO. 
riepBblM, KTO TeOpeTHHeCKH y33K0HHJT H a3B3HHe 
«CKapH» b npiiMeHeHHH k nupoKceH-rpaHaTOBbiM 
nopo^aM, 3anojiHsnomHM pHA TpydoK B3pbma Ha 
CiidiipcKoii njraTc|)opMe, mojkho cwraTb/J. C. Kop- 
>KHHCKoro, H3yHHBmero sth nopoAbi h AaBiuero CBoe 
3aKjiK3HeHHe no KOJiJieKUHH n.E. 0(}xJ)MaHa (0(J)(J)- 
MaH, 1959). 

Bo MHornx cjiynanx CKapHonoAodHbie nopoAbi 
npeACTaBJiHJiH rpaHaT-KajibmiTOByio, rpaHaT-xjio- 
piiTOByro, rpaHaT-cepneHTHHOByro, rpaHaT-ann- 
AOTOByio nopoAy, rAe H3 nepBHHHbix codcTBeHHO 
CKapHOBbix MHHepajiOB 6bui jiHiub rpaHaT. 

B MarHeTHTOBbix MecTop o>kaghii h x Ch6hpckoh 
njiaTt^opMbi HapHAy c rpaHaTOM Koe-rAe coxpa- 
HHIOTCH peJTHKTbl MOHOKJIHHHOTO nHpOKCeHa, HO 
TaK>Ke o6H3aTejieH b dojibimix KOJiimecTBax Kanb- 
uht h xjiopHT. 3Aecb >Ke b HeKOTopbix cjiynanx 
OTMenaeTCH h 30HajibH0e CTpoeHHe MecTOpo>KACH ii h 
no cxeMe: pyAbi — CKapHbi — cjiadocKapHiipo- 
BaHHbie nopoAbi—Kap6oHaTH3iipoBaHHbie nopoAbi— 
xjiopHTH3iipoBaHHbie nopoAbi, hto y>Ke HapHAy 
c ApyrHMH (JjaKTaMH AaeT ocHOBaHiie HeKOTopbiM 
HCCJieA0B3TeJTHM 3THX M eCTOpO>K A6H IIH paCCMaT- 
piiBaTb nocjreAHiie nan riiApoTepMajibHO-MeTacoMa- 
TiinecKHe (IlojiyHHHa, 1960). 

TaKHM o6pa30M, Aaneno 3ameAmee nocTMarMa- 
TnnecKoe 3aMem,eHHe nepBHHHbix CKapHOBbix MHHe- 
pajioB h pe3Koe B03pacTaHiie 3 kthbhocth Kajibunn 
b nocjiecKapHOBbin nepiiOA MacKiipyioT xapaKTep- 
Hbie HepTbl nepBHHHblX CKapHOB, CBH33HHbIX c 
HHTpy3HHMH TpannoB na CiidnpcKOH njiaT(|)opMe. 
B HHTpy3HH HopiIJIbCK I, B 006 lU,e 3aHHMaiOmeH 
oco6oe MecTO b pHAy poACTBeHHbix AHtfxJiepeHmipo- 
BaHHbix TpannoBbix HHTpy3HH h y>KeAaBuieii iiccjie- 
AOBaTejiHM TpannoB mhoto yHHKajibHoro MaTepiia- 
Jia, mojkho 6hjio Ha6jiioAaTb npoHBJieHiie npoAyn- 
TOB CKapH006pa30BaHHH B CpaBHHTeJIbHO CBe>KeM 
BHAe, Ha neM Mbi ii oct3hobiimch HiDKe noApoSHee. 

METACOMATHHECKA.H 30HAAbH0CTb, 
nETPOrPAcPHH H MHHEPAAOrHH 
CKAPHOnPOHBAEHHH PY^HHKA 
«yroAbHbiH pyqEH» 

Oaho H3 AByx cpaBHHTejibHO KpynHbix npoHB- 
JieHHH, o6Ha>KeHHbIX OTKpbITbIMII TOpHUMII Bbipa- 
6oTKaMii, HaxoAHTCH Ha 3anaAH0M KOHTaKTe 3a- 
naAHofl BeTBii HHTpy3ini (pyAHiiK «yroAbHbifi py- 


neii») ii npiiyponeHO 3Aecb k KpyT03ajieraioiii,eMy 
AaiiKonoAoSHOMy ynaercy HHTpy3HH, nepeceneHHO- 
My B SHAOKOHTaKTe AByMH TeKTOHIineCKIIMII Ha- 
pymeHHHMH c ceBepo-3anaAHbiM ii ceBepo-ceBepo- 
3anaAHbiM npocTiipaHHeM. nocjieAHiie xoporno 3a- 
MeTHbi no npocTiipaHiiio nojioc, H3MeHeHHbix b toii 
hjih hhoii CTeneHH nopoA, conpoBoaiAaioimix sth 
h apymeHHH (cm. tfinr. 35). B MecTe iix nepeceneHHH 
HaxoAHTCH ynacTOK rpaHaTCOAepxamiix nopoA- 
OcBeTJieHHbie ii 03ejieHeHHbie, nacTO naraiiCTbie 
nOpOAbl 3T0II 30HbI H aCbimeHbl HAHOMOp(})HbIMH 
KpiicTajuiaMii nepHoro rpaHaTa (pa3MepaMii ot 
HeCKOJIbKHX MIIJIJIIIMeTpOB ao 1 — 1,5 CM B AHaMeT- 
pe). 3Aecb )Ke OTMeneHa MejiKan BKpanjieHHOCTb 
cyjib(J)HAOB. M3MeHeHHbie nopoAbi 3Aecb pacnojia- 
raiOTCH OTHeTJIIIBO 30H3JIbH0, KaK 3T0 BHAHO Ha 
cxeMaTimecKOii 3apncoBKe (tjnir. 50), rAe yKa3aHbi 
ii MecTa b3htiih onopHbix o6pa3UOB 3Toro pa3pe3a. 
KpaTKO xapaKTepii3yeM ocHOBHbie nopoAbi. 

1. nopoAbi 3K30K0HT3KTa b stom MecTe npeACTaB- 
JieHbl naCTHHHO OpOrOBHKOBaHHbIM MeJIK03epHIIC- 
TbiM TeMHO-cepbiM nopt|)iipiiTOM (odp. 1746). 
CipyKTypa ero ot oiJjhtoboh ao noiiKHJioot|)ii- 
toboii. CocTaB: MOHOKjiHHHbiii mipoKceH, njiarno- 
KJia3, dllOTHT. 

2. C 3K30K0HTaKT0B0II nOpOAOH nO nOHTII Bep- 
THKajibHOii njiocKOCTii c ceBepo-3anaAHbiM npocTii- 
pamieM KOHTaKTiipyeT TeMHO-cepbiii cpeAHe3epHii- 
CTbift ra66po-AOJiepiiT HHTpy3iiii, 3a cneT 
KOTOpOrO pa3BIIBaiOTCH BCe 30HbI CKapHOB x . noA 
MHKpocKonoM mojkho BHAeTb, hto CTpyKTypa ero 
o6bIHHO nOHKHJIOO(|)HTOBaH AO 0(|)IIT0B0H. CoCTaB'. 
njiarnoKjia3, mohokjihhhbih mipoKceH, MarHeTHT. 

KpiiCTajuibi njiamoKjia3a b bhac bh- 
THHyTbix Ta6jinneK ot 0,5—0,7 ao 1,5 mm b ajih- 
Hy. 06biHHbi nojiHCHHTeTHnecKiie, pea<e npoHBJin- 
hdtch npocrae abohhhkii. OcodeHHO pacnpocTpaHe- 
Hbi Kapjic6aACKiiii, ajib6iiT0Bbiii ii ajibdHT-Kapjic- 
6aACKHH 3aK0HbI ABOIIHHKOBaHHH (Tafiji. 31). B 
Han6ojiee KpynHbix KpiiCTajiJiax HMeeTCH qeTKoe 
30HajibH0e CTpoeHHe. B neHTpajibHbix nacTHX co- 
ct3b KOJiedjieTCH b HHTepBajie Jsfs 71 —81, b Kpae- 
bmx nacTHX Ns 48—60. B MejiKiix KpiiCTajuiax 
JSTs 30—45. noKa3aTejiii npejiOMJieHiin, H3MepeH- 
Hbie b iiMMepcmi b KpiiCTajuiax, rAe npoBOAHHHCb 
H3MepeHHH cocTaBa na OeAopoBCKOM CTOJiiiKe, 
noKa3ajin b oahhx cjiynanx tot >Ke coctab, hto ii 
OeAopoBCKini MeTOA, b Apyrnx HecKOJibKO HH>Ke 
(cm. Tadji. 31). OTMeneH cjiynan, KorAa b neiiTpe 
ii b KpaeBOii nacTii KpynHoro KpiiCTajuia cocTaB 
6 hji oahhm h TeM >Ke (Ns 60), a b ninpoKOii cpeA- 
Heii 30He njiarnoKJia3 HaMHoro ocHOBHee (INTs 80). 


1 Bjhi30K k KOHTaKTOBOMy ra66po-AOJiepiiTy. TleTaJibHan 
xapaKTepiiCTiiKa ero npiiBOAHTca 3flecb rjih bo3mo>khoctii 
BCHKO ro po^a conocTaBJieHiift c H3MeHeHHbiMii nopo^aMii, a-hb 
KOTO pbIX OH HBJIHeTCH IICXOAHbIM MaTepiiajIOM. C 3T0ii >Ke 
uejibio AaJiee 6yAeT npiiBeAeHa xapaKTepiiCTiiKa oporoBHKO- 
BaHHbix ra66po-flo^epiiTOB. 
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Our. 50. CxeMaTH^ecKan 3apncoBKa pa3pe3a qepe3 cKapHOByio 30Hy pyAHHKa «YroJibHbiH pyHeii» 

1 — iioP^hPht; 2 — ra66po-AojiePHT; 3 — nopoAa, H3MeHeHHaa p,o rjiHHbi; 4 — OKOJiocKapHOBan npeHUT-nupoKceHOBan 
nopofla; j 5 — rpaHaT-nupoKceHOBbiii CKaPHj 6 — KaJibi;HT-rpaHaT-rH#porpaHaTOBa5i nopofla; 7 — oporoBHKOBaHHbift 
ra66po-AOJiepiiT; 8 — MecTa b3hthh o6pa3u,oB n hx HOMePa 


B nopoAe OTMenaioTCH yqacTKH, cocTOflmHe H3 
OAHoro njiarnoKjia3a, KOTopbie npeACTaBJinioT co¬ 
don y»ce aH0pT03HT. 

Mohokjihhhhh n ii p o k c e h npn- 
cyTCTByeT odbirao b BHAe decuBerabix H30MeTpnn- 
Hbix BbiAeJieHHH ot 0,3—0,7 ao 1,6 mm b AnaMerpe. 


HHorAa b HeM OTMenaroTcn odnjibHbie nofiKiuniTO- 
Bbie BpocTKH TaSjumeK njianiOKjia3a. Koe-rAe 
3epHa HMeroT BOJiHHCToe noracaHHe. HsMepemie 
yrjia 2 V b Tpex KpiiCTajuiax AaJio: 1) +53,5°; 
2) +54°; 3) +53°. /bicnepcHH yrjia onTHnecKiix 
ocefl 3HaMHTejibHaH no cxeMe p v. Yroji cNg 


T a 6 ji ii p a 31 

Pe 3 yjibTaTbi H 3 MepeiiHn njiarnoKJia 3 a b ra 66 po-AOJiepHTe, hcxoahom AJifl 
o 6 pa 30 BaHHn cxapHOB «YroJibHoro pyBbns 


KOOpAHHaTbl flBOiiHIIKOBOii OCH 
HJ1H HOpMajIH KO IIIBy 

Chmboji 

CocjaB, % 
Ah. moa 

npHMeqaHHH 

Ng 

N"i 

Np 

61 

81 

31 

B [001] 

74 

Ng = 1,567+0,002 \ 

JV'o fil 

33 

71 

65 

D_L(010) 

71 

(Vp= 1,561^0,002 / 


84,5 

27,5 

62 

B [001] 

30 

Ng = 1,556+0,002 > 

No 39 

15,5 

78,5 

81 

D_L(010) 

35 

Np = 1,553^0,002 / 


37 

65 

65 

B | (010) 

73 

U,eHTp KpiiCTaJiJia 


31 

61 

82 

B J_ (010) 

50 

Kpaii 


76 

39 

55 

B.l [001] 

581 






(010) 

> 59 

TT 

U,eHTp KpynHoro KpucT. 


34 

61,5 

73 

D 1 (010) 

60 J 



70 

30 

69 

B.1 [001] 

811 






(010) 

l 80 

HIlipOKIIH Kpaii KpiICT. 


41 

61 

64 

D 1 (010) 

79 J 



76,5 

35,5 

58 

B.l [001] 

60] 






(010) 

( 60 

Kpaii 


32,5 

64 

72,5 

(D i_ 010) 

60j 



66 

47 

52 

B [001] 

45 

Ng= 1,559+0,002 1 







^ = 1,552^0,002 / 


39 

62 

65 

BJ_ (010) 

76 

0,eHTp KpiiCTaJiJia 


28 

63 

84 

B.l (010) 

48 

Kpaii 


(p22 

M4 


D.L (001) 

43 

Nm = 1,553^0,002 \ 

N 3q 






Np = 1,549^0,002 / 



9 B. B. 3ojiOTyxiiH 
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T a 6 ji im a 32 


Pe 3 yjibTaTbi XHMHqecKoro aHajiH 3 a ra 66 po-AOJiepHTa, hcxoAhoto ajia cxapnoBbix nopOA 
«YroAbHoro pyqbfl», h pacqeT hx Ha MHHepajiorHHecKHii cocTaB 

(aHaJiii3 U.XJ1 HoBocn6npcKoro reoji. ynpaBJieHHH) 


OkHC JIbl 

Bee. % 

MojieK. 

KOJIH4. 

XcocTaB paccmiTbiBae-rcH Ha cjieAyiomne Mimepajibi 

MuHepaji 

MojieK. 

KOJIHH. 

% OT 0(3- 
meii Mimep. 
Maccbi 

npHMeqanne (pacqeT 
no kojihh:) 

Si0 2 

48,15 

802 

FlAariioKAa3 N° 60 

425 

27,8 

HaTpiiH 

TiOo 

0,95 

12 

Cy-m+iAbi (mippoTiiH) 

8 

0,5 

Cepbi 

AI 2 O 3 

17,19 

169 

H-UbMeHHT 

25 

1,6 

TiiTaHa 

Fe 2 0 3 

4,52 

28 

BlIOTIITOnOAOfiHblH MHHepaJI 

60 

3,9 

KaAiiH 

FeO 

6,51 

90 

MOHOKJIHHHblH * niipOKCeH 

810 

53,1 

OcTaTKOB 

CaO 

11,90 

212 

KBapu 

200 

13,1 

H36biTKa (Si0 2 b 

MgO 

6,30 

156 




mipoKceHe) 

MnO 

0,19 

3 


1528 

100,0 


S 

0,13 

4 





p 2 o 5 

0,15 

1 





k 2 o 

0,58 

6 





NasO 

2,08 

34 





h 2 o- 

0,71 






Fl.n.n. 

1,67 






C y m m a 

101,03 






Q = 

-4,9 






d v = 

2,83 







* OcTaTOK pacc^HTbiBaeTCH ajih MOHOKJiiiHiioro nnpoKceHa' Ha cji. (JjopMyjiy: 

O | O I 

(Ga 0 ,7 3 Mno,oiMg 0 , efl F eg ( 3 j) 0 ,98Feo ( 24[^^ I ’ 74 ^^ , >» 24 ^ 1 ’ 98 ^ # J 


paBeH 44—44,5°. noKa3aTejin npejiOMJieHHH, H3Me- 
peHHbie B HMMepCHH B OpHeHTHpOBaHHbIX CeneHHHX 

(BCKpbiBajiHCb mjiHtJjbr.) Ng = 1,712 + 0,002; 
Nm = 1,691 + 0,002; Np = 1,685 + 0,002. Cy- 
AH no Ng, Nm, Np, 2V ncNg b coeraBe mohokjihh- 
HOrO niipOKCeHa 28% KJIHHOSHCTaTHTOBOH, 34% 
refleH6epniTOBOH h 38% AHonciiAOBofi MOJieKyji 
(Bimnejui, 1949). 

MoHOKjiHHHbin nnpoKceH nacTimHO 3aMem,aeTCH 
3ejieHOBaTO-6ypbiM cjhoahcthm MHHepajiOM (ne- 
pexoAHoro Tima, 6oyjiHHniT-6iiOTHT), KOTopbin 
HMeeT nojiojKHTejibHoe yAJiimeHiie, HHTeHCHBHbifi 
njieoxpoii3M: no Ng — 0JiHBK0B0-3ejieHbifi, no 
Np — 6jieflHO-3ejieHbin — h a6cop6uHio no cxe- 
Me Ng^> Nm^> Np. noracamie npHMoe othocii- 
TejibHO yA^HHemiH h xopomen cnaftHOCTH. B ne- 
myftKax H3MepeHbi noKa3aTejm npejiOMJieHim 
Ng' = 1,630 + 0,002; Np' = 1,593 ± 0,002. 
rio-BHAHMOMy, cocTaB Mimepajia npn6jni>KaeTCH 
k cocTaBy 3ejieHoro 6 h o t h t a. 

H30MeTpmmbie 3epHa pyAHoro Mimepajia aocth- 
raioT 0,8 mm b AnaMeTpe. OTMenaioTCH TaK»ce BbiAe- 
JieHHH CyJIb(J)HflOB HenpaBHJIbHOH (JlOpMbI B 
HHTepCTHUHHX Me>KAy 3epH3MH. XlIMIIHeCKHH aHa- 


jiH3 3toh nopoAbi (U,XJI HTY) AaJi pe3yjibTaTbi, 
npeACTaBJieHHbie na Ta6ji. 32, r^e TaioKe npimeAe- 
Hbi pacneTbi KOJiimecTB nopoAOo6pa3yiomnx Mime- 
pajiOB ncocTaBa mohokjihhhoto nnpoKceHa.06m.aH 
>Kejie3HCT0CTb nnpoKceHa ~ 52%,nacTHaH—32%. 
BeCb THT3H 6bIJI OTHeCeH B COCTaB HJIbMeHHTa, xo- 
th onpeAejieHHO nacTb ero BXOAHJia b nnpoKceH. 
KBapn, 3Aecb, no-BHAHMOMy, Becb BTopimHbifi. 

3. X(ajiee no pa3pe3y (cm. t}mr. 50) onucaHHbin 
Bbime ra66po-AOJiepiiT AOBOJibHO pe3K0 nepexoAHT 
B MajIOMOmHyiO 30Hy TeMHOH MeJIK03epHHCT0H no- 
poAbi, BHemHe noxoscen Ha AOJiepHT. 

riOA MHKpOCKOnOM BHAHO, HTO 3T0 H p e H H T - 
napoKceHOBaa nopoA a. CTpyKTypa ee 
npn6jm>KaeTCH k MHKpojienHAorpaHodjiacTOBOH, 
ynacTKaMH k CHOnoBon h neHTpHqecKon (nojiOBim- 
khh3 h AP-, 1948), Me>KAy MHKporpaHo6jiacTaMii ii 
pe»ce JieniiAodjiacTaMii 3ejieHoro mohokjihhhoto 
nnpoKceHa pacnojiaraioTCH CHOnoBHAHbie o6pa30- 
B3HHH n p e h ii t a. IlHOTAa sto nojiHbie c^epo- 
KpiiCTajuibi c AHaMeTpoM b cpeAHeM ot 0,3— 0,4 
AO 1,5 mm. B npoAOJibHOM ceneHim sto JiymiCTbie 
arperaTbi. B neHTpajibHbix nacTHX ctJiepojiHTOB h b 
nonepenHOM hx ceneHim CTpyKTypa b npemiTe Ha- 
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noMimaeT rpaHodnacTOByio, M03aHHHyiO c» cpeAHefi 
BejiHHHHofi 3epHa okojio 0,03 — 0,08 mm . KpoMe 
cnnouiHbix ynacTKOB, npeHHT cnaraeT Bee npoMe- 
>KyTKH MejKAy 3epH3MH 3ejieHoro nupoKceHa. 

npeHHT OeCUBeTHblH, B CKpemeHHbIX HHKOJTHX 
OdblUHO C JKeJITbIMH UBeTaMH HHTepcjiepeHUHH H BOJI- 
HHCTbiM noracaHiieM. IhpeAKa BCTpeqaioTCH cimeBa- 
Tbie aHOMajibHbie UBeTa HHTept^epeHmiH. noraca- 
HHe npHMoe. yAmiHeHue +. Ytoji onTimecKiix 
oceft, H 3 MepeHHbiS HeoAHOKparao, AaeT HHTepBaji 
3 HaHeHHH (4-) 65 — 68 °. noKa 3 aTenn npenoMneHHH, 
H 3 MepeHHbie b iiMMepcim paBHbi: Ng = 1,641 + 
+ 0,002; Nm = 1,629 + 0,002; Np = 1,624 + 
+ 0 , 002 . 

MoHOKJiHHHbift niipoKceH npeA- 
CT3BJieH BbITHHyTbIMH H H30MeTpiIHHbIMH CeqeHHHMH 

co cpeflHHMH pa3MepaMH 0,03 — 0,3 mm b AnaMeTpe. 
U,BeT nupoKceHa 3eneHbiii c HHTeHCHBHbiM nneo- 
xpoH3MOM: no Ng — >KenT0-3eneHbiii ao 3eneH0- 
B3TO->KejiToro; no Nm — 3eneHbift, CBeTnee, neM 
no Np\ no Np — ciiHeBaT0-3eneHbifi. CxeMa ad- 
copduuu Np ^ Nm^> Ng. Il3peAKa nona^aioTCH 
nojiHCHHTeTHnecKHe abohhhkh. Ytoji cNg, H3MepeH- 
HblH no MeTOAy R. C. KopjKHHCKOTO (Kop>KHHCKHH, 
1928) cocTaBJineT 52°. Ytoji 2V paBeH (+) 66°. 

B KpHCTajiJiax c 30HajibHbiM CTpoemieM b HApe 
yroji 2V = (+)70, b KpaeBOH qacTH (+)83°. B 
HMMepCHH (+0,002) B OpHeHTHpOBaHHbIX CeqeHHHX 
bo BCKpbiTOM mnii(})e SbiJiH H3MepeHbi noKa3aTejin 

npejiOMJieHHH Ng= 1,740; Nm= 1,724; Np = 
= 1,714. 

IlHTepecHO OTMeTHTb, uto b ashhom cnyuae MbI 
HMeeM AeJio c oahhm H3 CBoeodpa3Hbix nHpoKceHOB, 
KOTopbie HeAaBHO npeAnomeHO Ha3bmaTb «3eneHbi- 
MH ^eppHaBTHTaMH» (CBeniHHKOBa H UlaOblHHH, 
1961), nocKOJibKy «pa3miqiiH b BeniiuiiHax CBeTO- 
npejiOMJieHHH b 3aBHCHM0CTH ot odiueft mene3iiCT0- 
cth y 3ejieHbix KmiHonHpoKceHOB TaKoro Tima h 
aBTHTOB Bbipa>KeHbi MeHee pe3K0, ueM npn cpaB- 
HeHHH 3THX MHHepajIOB C nHpOKCeH3MH pHAa AHOn- 
CHA-reAeH6eprHT».yrjibi 2V, cNg, a TaKme peurreHO- 
MeTpimecKiie xapaKTepucTHKii dniime y aBniTOB h 
3e^eHbIX KJIHHOnHpOKCeHOB. U,HTHpOBaHHbie 3BTO- 
pbi npeAJio>KHJiH cooTBeTCTByromyio AnarpaMMy 
33BHCHM0CTH OnTHHeCKHX CBOHCTB H OdlUeH }KeJie3H- 
ctocth cocTaBa. CorjiacHO stoh AnarpaMMe, odiuan 
>Kejie3HCT0CTb nupoKceHa paccMaTpiiBaeMoii nopo- 
Abi paBHa 55%. B necKOJibKiix cnyqanx b nopoAe 
6biJiH OTMeqeHbi donee KpynHbie 3epHa decuBeTHoro 
mohokjihhhoto nHpoKceHa c yrjiaMH 2V = (+)51 — 
52° h cNg = 43 — 44° ii HMeiomero b Kpanx 
3e;ieHyio OKpacKy (yron 2V = + 70°). 

BecuBeTHbin KjiHHomipoKceH 3Aecb, cyAfl no 
onTimecKHM CBOiiCTBaM, npeACTaBJiaeT codoft ocTaT- 
kh Kp HCTajuiOB KnimonHpoKceH a iicxoAHoro raddpo- 
AOJiepHTa, KpaeBbie qacTH KOTopbix yme npnodpenii 
cocTaB n03AHee KpncTannH3yioiuerocH 3eneHoro 
(J)eppnaBrHTa. 


B nopoAe HMeioTCH AOBonbHO KpynHbie (0,2 — 
0,5 mm b AiiaMeTpe) H 30 MeTpimHbie 3 epna c tj) e h a. 
CtJieH OTneTJiiiBO njieoxpoiipyeT ot TeMHO-dyporo, 
AO CBeTJio-dyporo. V 3 epeH ccf>eHa BCTpeuaioTCH h 
ocTpoyrojibHbieoqepTaHHH. Oh MomeT pacnonaraTb- 
ch h cpeAH cnnouiHoro nonn npeHHTa, rAe 3 epHa 
nupoKceHa OTcyTCTByioT, t. e. tiithh b sthx ycno- 
BHHX HCKJIIOqHTeJIbHO HHepTeH. 

XiiMimecKHH aHajiH3 omiCbmaeMOH nopoAbi AaJi 
pe3yjibTaTbi, npeACTaBJieHHbie b Tadji. 33 (aHajiH3 

UXJl Hry). 

PaccmiTaHHoe H3 Hero 3HaneHHe odmeft )Kejie- 
3HCT0CTH nupoKceHa ii 3HaqeHiie, onpeAejieHHoe 
nO OnTHHeCKHM CBOHCTBaM, AOCTaTOHHO djIH3KH. 

4. OieAyromyio 30Hy no pa3pe3y (cm. cjnir. 50), 
npHMbiKaromyio k npeHHT-niipoKceHOBoft nopoAe, 
c^araeT TeMH0-3ejieHan cymecTBeHHO KjiHHomipoK- 
ceHOBan nopoAa, ot KOTopon b HacTOHiu.ee BpeMH 
coxpaHHJiucb jmmb pejiHKTOBbie yqacTKii Henpa- 
BHjibHOH (JiopMbi. OcTajibHau *e Macca nopoAbi — 
pe3yjibTaT Hajio>KeHiiH eiue oahoh 30Hbi, KOTopan 
dyAeT paccMOTpeHa n03>ue, cocTOHmen cymecTBeHHO 
H3 rpaHaTa, niAporpaHaTa, KaubmiTa h KBapua h 
npoHBHBmencH b BHAe nHTeH ii yuacTKOB Henpa- 
BHJibHOH cjiopMbi 3ejieHOBaTO-dejiOH h deuofi Maccbi 
c MHoroqiicjieHHOH BKpanjieHHOCTbio xopomo orpa- 
neHHbix nepHbix KpHCTajiuoB rpaHaTa. 

CymecTBeHHO KjiimonHpoKceHOBaH nopoAa co- 
ctoht H3 3ejieHoro KjiHHOnHpoKceHa ii rpaHaTa, 
CBoen CTpyKTypofl (MHKporpaHodjiacTOBofi) nopoAa 
h anoMHHaeT mipoKceHOBbiii poroBHK. CpeAH Mac* 
Cbi 3epeH 3eueHoro MOHOKjniHHoro nupoKceHa HMe* 
iotch H30MeTpiiuHbie nHTiia (AiiaMeTpoM ot 0,5 AO 
2 — 3 mm) 3eMJiHCToro H30TponHoro MaTepiiaua, 
KOTopbie douee hjih MeHee paBHOMepHO pacnpeAe- 
jihiotch b nopoAe h nocTeneHHO nepexoAHT b rae3- 
Aa rpaHaTa. MacTbi rae3Aa KajibmiTa h H30MeTpnu- 
Hbix 3epeH KBapua. 

I l30MeTpnuHbie 3epHa 3ejieHoro moho- 
kjihhhoto nupoKceHa HMeioT npeodua- 
Aaromne pa3Mepbi: 0,01 — 0,03 mm b AaaMeTpe. 
B 3ajibdaHAax MUHAamiH, BbinojiHeHHbix KaubUH- 
tom, BCTpeuaioTCH 3epHa KjuiHoniipoKceHa BejiHuii- 
hoh ao 0,08 — 0,16 mm b AHaMeTpe, t. e. donee 
KpynH03epHHCTbIH KJIHHOniipOKCeH, nO-BHAHMOMy, 
nepeKpHCTajuiH30BancH H3 MejiK03epmiCToro oa- 
HOBpeMeHHO c HananoM KajibuiiTH3auiin nopoAbi. 

3eneHbiH MOHOKjuiHHbiH niipoKceH cocTaBJineT do¬ 
nee 80% Been Maccbi stoh nopoAbi ii npeACTaBneH 
TpeMH pa3H0CTHMH. 

CBeTno-aeneHaa AO decuBeT- 
h o h pa3H0BHAH0CTb KmiHqnHpoKceHa c yrnaMH 
2V = (+) 60°, cNg = 42°, noKa3aTenn npenoM- 
neHHH Ng = 1,694 + 0,002; Np= 1,676+0,002 
h cxeMOH adcopduHH Np ^ Nm O Ng. B Apynix 
cnynanx dbinu OTMeueHbi cneAyiomne CBoScTBa: 
Ng = 1,697 + 0,002; Nm = 1,680 +0,002; Np= 
= 1,674 + 0,002, yrnw 2V = (+)62° h cNg=42°. 
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T a 6 ji ii u a 33 


Pe3yjibTaTbi XHMHnecKoro aHajiH3a npeHHT-nHpoKceHHTOBofi nopoflbi H3 cKapiionposiBjieiinsi 
«yroJibHbiii pyneii* h pacneT hx Ha MHHepajiorHHecKHH cocTaB |anajiH3 UXJI HPY] 





XiiMH^ecKHii cocTaB pacc 1 !HTbiuaeTcn Ha 

cjieayiomne MHHepaJibi 

OKHCJIbl 

Bee. % 

MoJieK. 

KOJ1HH. 

MuHepaJi 

A/loJieK. 

KOJ1HH. 

% OT 
o6lH.eii.MHH. 
Maccbi 

npHMenaHHH 
(pacneT no KOJinqecTBy) 

Si0 2 

Ti0 2 

A1 2 0 3 

Fe 2 0 3 

FeO 

CaO 

MgO 

MnO 

s 

43,76 

1,17 

11,70 

5,23 

6,20 

23,42 

5,23 

0,23 

0,36 

0,19 

728 

15 

115 

33 

86 

417 

130 

3 

11 

1 

C())eH 

Cyjib())Hflbi (nuppo- 
tiih) 
ripeHHT 

KaJIbUHT 

MOHOKJIHHHblii nn- 
pOKCeH 

KBapu 

45 

22 

369 

46 
1079 

90 

2.7 

1.4 

22,4 

2.8 
65,2 

5.5 

TuTaHa 

Cepw 

(Ajiiomhhhh — Fe 2 Oi) 

C0 2 

Flo OCT3TK3M 

no H36bITKy Sl0 2 B mi- 
poKceHe 

p 2 o 6 

K 2 O 

C y m m a 

1651 

100,0 


Na 2 0 

H 2 0- 

n.n.n. 

0,49 

0,36 

2,54 

8 

141 

OcTaTOK paccHUTbiBaercH 3eJieHoro mohohjihuhoto nupoKceHa 

Ha cJieAYiomyio c^opMyjiy: 

^ Na 0,06 Ca l,04)l,10^ M ST0,45 Mn 0,0l Fe 0,26 Fe 0,24^ 0,96^ Si l > 76 A1 0,24) 

06man ero jKejie3HCTOCTb paBHa 60%. 

C y m m a 

dy = 

100,88 

2,98 



CyAH no AHarpaMMaM BiiHHejuia (1949), xejie- 
3HCT0CTb3T0i"i p33H0 CTHh enpeBbiniaeT 20% (re,a,eH- 
OepniTOBOH MOJieKyjibi). Ottotjuibo 3aMeTHa Tan- 
>Ke HecKOJibKO HHan, ho 6jiH3Kaa k ynoMHHyTOH 
pa3HOCTb 6ecu,BeTHoro KjiHHonupoKceHa, 
cjiararomero rHe3Aa 6ojiee KpynHbix HAHOMopcjjHbix 
3epeH pa3MepoM b cpeAHeM 0,2—0,5 mm b AnaMeTpe. 
B HHX XOpOLUO npOHBJIHeTCH 30H3JIbH0e CTpOeHHe H 
AiicnepcuH onTiwecKiix ocefi (no cxeMe p + v) h 
ocen onTHnecKOH HHAHKaTpucbi (pa3AeJibHoe 
noracaHHe b chhhx h 6ypbix TOHax). B 30HajibH0M 
KpiiCTajuie b ueHTpe 2V CHHero = (+)60°; 
2V KpacHoro = (+)64°; b KpaeBOH Hacra 
2V = (+) 58°, yroji cNg = 42°. rioKa3aTejm npe- 

jiOMJieHHH, H3MepeHHbie b HMMepcHH AaJiH cjieAyro- 
mne pe3yjibTaTbi: iVg = 1,694 + 0,002; 

Np = 1,667 + 0,002; t. e. b cocTaBe 3Toro kjih- 
HonupoKceHa onHTb-TaKH okojjo 20% reAeHOeprn- 
TOBofi MOJieKyjibi (BHHHejui, 1949). CyAH no B3a- 
HMOOTHOUieHHHM 3T0H SeCUBeTH 0 H pa3H0CTH C 
ApyniMH h no OTcyTCTBHio 3ejieHbix naeMOK BOKpyr 
3thx 3epeH, OHa, no-BHAHMOMy, HBJineTCH HanOojiee 
no3AHeii H3 Bcex h 6buia odpa30BaHa pacTBopaMH, 
KorAa C0Aep)KaHHe b nocjieAHiix >Kejie3a y*e pe3K0 
yna.no, hto o6n3aHO hh3koh pacTBopiiMOCTH >Kejie3a 
npn hh3koh TeMnepaType. 

CyinecTBeHHO hhoh pa3H0CTbro HBJineTCH n h - 
T6HCHBHO O K p 3 III e H H bl fl 3 e JI e H bl fi 
KjiiiHoniipoKceH b ynacTKax conpHKOCHO- 


BeHHH C MHHAaJIHHaMH H JKHJIK3MH KajIbHHTa. He- 
peAKO 3epHa HMeiOT 30HajibH0e CTpoemie h ahc- 
nepcmo onTHnecKiix oceii. B neHTpajibHon nacTH 
yroji 2V = (+)72°; b KpaeBofi nacTH (+)80°. EIo- 
Ka3aTejm npejiOMJieHHH, H3MepeHHbie b HMMepcHH 
b KpaeBofi nacTH 3epHa Ng = 1,762; Nm = 1,749; 
Np = 1,740. njieoxpoH3M HHTeHCHBHbift: no Ng — 
3ejieH0BaT0->KejiTbiH; no Nm n Np — H3yMpyAHO- 
3ejieHbin. CxeMa adcopOmm Np + Nm + Ng. 06- 
man >Kejie3HCT0CTb stoh pa3H0CTH KjiHHonnpoKce- 
Ha okojio 82% (CBeuiHiiKOBa n LUadbrniiH, 1961). 

TpeTbH p33H0BHAH0CTb npeACTaBJieHa oahhoh* 
HbIMH, H30MeTpHHHbIMH KpHCTajlJiaMH (OT 0,1 — 0,3 
AO 0,5 mm b AHaMeTpe) h rHe3AaMH KpncTajuiOB 
6ecn,BeTHoro MOHOKjiHHHoro nuponceHa c 3ejieHbiMH 
KafiMaMH no nepncJjepHH. 3th KpncTajuibi pacno- 
jiararoTCH cpeAH MejiK03epHHCToro 3ejieHoro kjihho- 
niipoKceHa (BejinmiHa 3epeH 0,01—0,03 mm) h 
HeCOMHeHHO HBJIHIOTCH pejiHKTaMH nHpoKceHa 
iicxoAHoro ra66po-AOJiepHTa. Koe-rAe OTMenaioTCH 
npocTbie abohhhkh. Ytoji cNg, H3MepeHHbin Me- 
toaom JX. C. KopjKHHCKoro (1928), paBeH 47°; 
yroji 2V, H3MepeHHbin b 30HajibHOM KpiiCTajuie, 
OKa3ajiCH paBHbiM b neHTpe (+)49—50°, b xpaeBoft 
nacTH (+)56—57°, t. e. b cocTaBe KjiHHonupoKceHa 
HMeeTCfl30—40% reAeH6epniTOBOHMO.neKy.nbi (Bhh- 
nejui, 1949). CpeAH 3ejieHoro MejiK03epHHCTOro 
nuponceHa Koe-rAe HMeioTCH dypoBarae H30Tpon- 
Hbie naraa nenpaBHjibHOH 4)opMbi AHaMeTpoM 
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T a 6 ji ii u a 34 


Pe3yjibTaTbi XHMHHecKoro aHajiH3a rpanaT-napoKceiiOBoii nopoAbi H3 cKapiionpoHBjieiiHsi 
«yroJibHbiii pyMeii» h pacneT hx Ha MHHepajiornHecKHii cocTaB [aHajiH3 ijxJI HTY] 


OKHCJlbl 

Bee. % 

MojieK. 

KOJ1HH. 

Si0 2 

41,90 

698 

A1 2 0 3 

11,96 

117 

Fe 2 0 3 

7,86 

49 

FeO 

' 3,23 

44 

Ti0 2 

1,33 

16 

CaO 

24,28 

433 

MgO 

7,16 

177 

MnO 

0,21 

3 

P 2 O 5 

0,011 

1 

K 2 O 

— 

— 

Na 2 0 

0,36 

5 

Fl.n.n. 

1,82 

— 

S 

(0,27) 

8 

C y m m a 

100,12 



XHMHHeCKHft cocTaB paccqiiTbiBaeTCH Ha cjieflyiomne MHHepajibi 

MHHepaJi 

MojieK. 

KOJ1HH. 

% ot o6meft 
MHHepajibiioft 
Maccbi 

npHMenaHHH (pacqeT 
no KOJinq.) 

CyJH+iAbi (mippo- 
thh) 

16 

1,0 

Cepti 

TpaHaT (71% rpoc- 
cyjiapa h 29% 

IHOpJIOMHTa) 

656 

42,3 

Fe20 3 h A1 2 0 3 

AnaniT 

3 

0,2 

P 2 0 5 

MOHOKJIHHHblH mi- 
poi<ceH :5: 

808 

52,1 

Flo ocTaTKy 

Keapu 

68 

4,4 

no H36bITKy B MO- 

hokji. mipoKceHe 

C y m m a 

1551 

100,0 



* OcTaTOK pacc^HTbiBaeTCH /jjih 3ejieHoro MOHOKJiUHHoro mipoKceHa 
Ha cjie^yioiuyio $opMyjiy: 

( Na O,06 Mn o,01 C a 0,93)0,99( M So,88 Fe 0,18)1,06^ Si 2,0°‘^ 

_F_ eQ.100 

' FeO+ MgO /0 ' 


0,5 — 1 mm , apaa KOTopbix nocTeneHHO TepaioTCH b 
nnpoKceHe ochobhob Maccbi. B mjiatjjax mojkho 
naOjiroAaTb Bee nepexoAbi ot naTeH 3eMJiacToa H30- 
TponHOH Maccbi k MejiK03epHHCT0My rpaHaTy h 
3aTeM k KpynHOKpHCTajumaecKHM (nepeKpiiCTaji- 
jni30BaHHbiM H3 MejiKiix) BbiAejieHBHM rpaHaTa. 
HacTb 3eMJiHCToro MHHepajia, no-BiiAHMOMy, 3a- 
Mem,aeT (aaK h rpaHaT) MejiK03epHiiCTyio napoa- 
ceHOByio Maccy. 

Koe-r^e cpeAB napoKceHOBoii Maccbi OTMena- 
lOTca rHe3Aa, BbinojiHaromae BbiTaHyTbie a B30M6T- 
paaHbie nopbi 3ejieHoro MejiKoaemyanaToro xjio- 
paTa, CBeTJio-3ejieHoro ao OecaBeTHoro cepneHTaHa, 
KajibaaTa, xajiaeAOHa a KBapaa. CoBMecTHO c 
xajiaeAOHOM OTMeneHbi npoaBJieHaa npeHHTa. KBapa, 
aBHO 6ojiee no3AHaa (pacnojiaraeTca b aeHTpe 
rHe3A), aeM KajibmiT, a BMecTe c TeM aMeeT Maccy 
Mejibaaaaiax ra30Bbix BKjaoneHBa. JJocTaTOBHO 
xapaKTepHoa aepToa cyia,ecTBeHHO napoaceHOBoa 
30Hbi 3Aecb aBJiaeTca noaTa nonHoe OTcyTCTBiie pyA- 
Hbix MaHepajiOB. B Ta6ji. 34 npeACTaBJieabi pe- 
3yjibTaTbi xaMaaecKoro aHajai3a ajih rpaHaT-na- 
poKceHOBoii nopoAbi, npeABapaTejibHO npoTpaB- 
jieHHoii b cojihhob KacjiOTe ajih yAaaeHaa aajib- 
aaTa, a pacaeT Ha MBHepaaoranecKHa cocTaB. 
PeHTreHorpatJjaaecKoe accjieAOBaHae 2 cya;ecTBea- 
ho napoKceaoBoii nopoAbi aoKa3ajio npacyTCTBae 
KajibaaTa, KBapaa, aBraTa a rpaHaTa (rpoccyjiapo- 


2 ripoBe/ieHO b peHTreHOJiafiopaTopmi HThT CO AH 
CCCP. 


Boro cocTaBa). Me)KnjiocKOCTHbie paccTOHHaa kjib- 
HonapoKceHa Harnea nopoAbi npaOjiiDKaioTCH k 
TaaoBbiM A^ia aBraTa (noMaxeeBy, 1957) aeaj,e6jia- 
>ae k 3HaaeHBHM, npaBOAaMbiM ajih «3ejieabix (jie- 
paaBraTOB» (CBeaiHaKOBa a LUa6biHBH, 1961). 

5. Beaaa nopoAa, c rpaHaTOM cjiararoiaan cjie- 
Ayroaiyio 30Hy, cocToaT a3 KpynH03epHacToro 
aajibaaTa, cepneHTaH-xjiopaTOBoro Miwepajia, B30- 
TponHbix Ta6jiaaeK 3eMJiacToa Maccbi a OTAeJibHbix 
KpynHbix xoporno orpaHeHHbix apacTajuiOB 30- 
HajibHoro rpaHaTa. 3HaaaTejibHaa aacTb Bcea Mac¬ 
cbi nopoAbi, bhahmoh b mjiacjie, cjameHa apynHO- 
3epHHCTbiM KanbUBTOM c rpaHodnacTOBoa 
CTpyKTypoa. CpeAHiia AnaMerp 3epeH okojio 
0,15—0,30 mm . OTMeaeHbi Taroae ynacTKB, cjio- 
>aeHHbie 6oaee MejiK03epHBCTbiM KajibHBTOM 

(0,05—0,08 mm b AHaMeTpe). B aajibaaTe BAOJib 
AJHiHiroa AnaroHajia pom6ob a b Apyrax HanpaB- 
jieHanx aMeioTCH nojiacaHTeTaaecaae abobhbkb. 
noKa3aTejib npejiOMJieHHH NO, onpeAeJieHHbia b 
aMMepcaa (+0,002), paBeH 1,658. 

3eMJiacTbie B30TponHbie OypoBaTbie Mac¬ 
cbi, KOTopbie nocTeneHHO nepexoAHT b Mejiaae a 
6ojiee KpynHbie apacTajuibi rpaHaTa, BMeioT Bejia- 
aiiHy aacTiia MeHee 0,002 mm . Ohh aacTO cjiaraioT 
npHMoyrojibHbie a BbiTHHyTbie TaOjiHTaaTbie 
nceBA0M0pcj)03bi, no-BBABMOMy, no njiaraoKjia3y 
ra66po-AOJiepiiTa. Pa3Mep Taaax nceBA0M0pc})03 
0,1—0,3 mm . Macro 3eMJiacTbie Maccbi iimciot 1130 - 
MeTpaaHbie o6jiaKOBHAHbie oaepTaHaa; imorAa 
biiaho JiyaacToe CTpoeHae. BojiOKHa Jiyaefi imorAa 
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CJia6o HHH30Tp0nHbI. COBepmeHHO HeCOMHeHHO, HTO 
6eci|)opMeHHbie BbiAeJieHiiH 3eMJiiiCToii Maccbi motjui 
p 33BHBaTbC51 H nO MeJIK03epHIICT0H M3CCe MOHOKJIHH- 
Horo nupoKceHa npeAbiAymefi 30Hbi, cyAH no 6ojib- 
moii h acbimeHHOCTH nopoAbi b pHAe cjiynaeB 3eM- 
JIHCTblM MHHepajTOM. B OTpajKeHHOM CBeTe MHHe- 
paji HMeeT apKO-Sejibin BaTOo6pa3Hbiii bha, Hano- 
MHHaioiu,Hft JieftKOKceH. fIoKa3aTejib npejiOMJieHiia 
3eMJTHCToro Mimepajia JiemHT b npeAejiax (1,697 — 
— 1,702) + 0,002. Kpiman narpeBaHHH Ha nn- 
poMeTpe KypHaKOBa 3 H3 nopoAbi, npeABapiiTejibHO 
npoTpaBJieHHofi b cjiadofi HC1, HMeeT ABa shao- 
TepMHHeCKHX (npH 610 H 820°) H OAHH 3K30Tep- 
MHHeCKHH StjxjieKT npH 850°. 

HccjieAOBaHHe noTepii Beca (boah), CAejiaHHoe 
Ha Top3HOHHbix Becax noKa3ajio, hto OHa pac- 
npeAejrneTCH b mrrepBajie 500—600 h 800—900° 
c o6m.efi cyMMofi 6ojiee 2% h hbho conpameHa c 
SC^eKTaMH KpHBOH HarpeB3HHH. ,U,OnOJIHHTeJIbHbie 
AiiarHOCTHHecKHe iiccjieAOBaHim noKa3ajm cjie- 
Ayiomee. Ha cmohchhoh jiaKMycoBofi OyMaame 
3eMJIHCTbIH MHHepa JI, II3BJieHeHHblil H3 UIJIHCjja, 
AaeT KHCJiyio, a fiyAymi npeABapiiTejibHO npoKajieH, 
mejroHHyio peaKUHK). PeHTreHorpacJumecKoe iic- 
cjieAOBaHHe 4 nopoAbi noKa3ajio, hto, KpoMe KBap- 
ua, KajibuiiTa h rpaHaTa, npiicyTCTByeT Mimepaji, 
6 jih3khh no cocTaBy k nJia30JiHTy (TaSji. 35). 
TaKHM o6pa30M, no cyMMe cbohctb AHamocTHpyeM 
3eMJIHCTblfl H30Tp0nHbIH MHHep3JI KaK T H A p O- 
r p a h a t (njia30JiHT). 

Koe-rAe 3aMeTHbi 3epHbiuiKH rpaHaTa 
(pa3MepoM 0,015—0,02 mm) o6pa3yioiii.ero bchhiikh 
BOK pyr 3eMJiHCTbix H30TponHbix Macc, npiweM rpa- 
HaT nocTeneHHO nepexOAHT b 3eMJiHCTyio Maccy 
B TJiyOb 3THX odpa30BaHHH. Bo3pacTHbie B33HM0- 
OTHomeHHH rpaHaTa h rHAporpaHaTa, TeM He MeHee, 
HeHCHbi. CyAH no noKa3aTejno npejiOMJieHiia stoto 
rpaHaTa (N = 1,770), b ero cocTaBe 20% aHApa- 
AHTOBOH MOJieKyjibi (BlIHHejIJI, 1949). 

TuAporpaHaT 6e3 bchhhkob rpaHaTa, nan npa- 
bhjio, h enocpeACTBeHHO KOHTaKTiipyeT c Kajibiw- 
TOBOH OCHOBHOH MaCCOH. XopOHIO 3aMeTHa CJieAyro- 
man CTaAHH pocTa KpiiCTajuiOB rpaHaTa cpeAH 
CKonjieHHH 3eMJTHCToro rHAporpaHaTa. Mejmiie 3ep- 
Ha nepeKpHCTajuiH30BbiBaioTCH b MOHOJiHTHyio Kaii- 
My rpaHaTa, b ueHTpe pacnojiaraeTca 3eMJiHCTaa 
Macca rHAporpaHaTa c HaMenaiomuMCH jiymiCTbiM 
CTpoeHiieM. 3Aecb me b uiAHcjje mo>kho b HAGTb BOCb- 
MHyrojibHbie • 30HajibHbie pa3pe3bi KpiiCTajuiOB 

rpaHaTa AnaMeTpoM 1—3 mm. II,eHTpajibHaH nacTb 
o6biHHO y hhx 6ypaa, c noKa3aTejiHMii npejiOMJie- 
hhh 1 885—1,890 (noHTH hhcthh aHApaAHT, Bhh- 
nejui, 1949) ao 1,927. 3to yme mopjiOMHT. Pha 


3 KpiiBbie HarpeBaHHH noJiyqeHbi Ha KacJieApe MHHepa jio- 
THH JIbBOBCKOrO yHHBepCHTeTa O. H. MaTKOBCKHM. Hm >ne 
HccJieAOBaHa noTepn Beca KOHUeHTpaTa. 

4 npoBe^eHO peHTreHOJia6opaTopneii HHir CO AH 
CCCP. 


npoMe>KyTOHHbix 30H HMeiOT noKa3aTejin npejiOM- 
jieHim 1,830 (6ypoBaTO-3ejieHaH), 1,822 (3ejieHaa); 
1,807 (cBeTJio-3ejieHaH) h, HaKOHeu, bo BHemHeii 
6ecu,BeTHofi aHH30TponHofi 30He N = 1,770. 
3tot pHA OTBenaeT cjieAyiomeMy pHAy coAepjKaHHH 
aHApaAHTOBofi MOJieKyjibi: 58, 53, 44, 20. Pacnpe- 
AejieHiie OKpacKH 30H He pe3Koe, a nocTeneHHoe. 
CjieAyeT 3aMeTHTb, hto KpynHbie 30HajibHbie Kpn- 
CTajuibi COCT3BJIHIOT eABa JIH 6ojlbUie 10% OT Mac- 
Cbi Bcefi nopoAbi. 

KpynHbie KpiiCTajuibi rpaHaTa 3Aecb, no-BH- 
AHMOMy, Bee hbjishotch MeTanpHCTajuiaMH, Bbipoc- 
iiihmh npn cSopHofi nepeKpHCTa^JiH3amm MejiKHx 
h AaJibHenmeM caMOOHHHi,eHHH. 3 tot npouecc, cJihk- 
CHpOBaHHblH Ha pa3HbIX eTO CTaAIIHX,MO>KHO HaSjHO- 
AaTb b mjiHcjiax. 

KpiiCTajuibi rpaHaTa HMeiOT xopomyio orpaHKy, 
KOTopyio C03AaioT rpaHH poM6oAOAeKa3Apa h 
T eTparoHTpiiOKTasApa. Pa3Mep Han6ojiee Kpyn- 
Hbix KpiiCTajuiOB AOCTHraeT b AHaMeTpe 1 cm. 
PHyneHiie mjni(|)OB, a T3K>Ke cnemiajibHbix njia- 
cthhok, noKa3a;io npiicyTCTBHe b rpaHaTe mhoto- 
HHCJieHHblX ra30BbIX BKJIIOHeHIIH. PeHTreHOMeTpii- 
necKHMii HCCJieAOBaHHHMH 3Toro rpaHaTa (peHTre- 
HOJior H. H. 3io3hh) onpeAeJieHa BejinmiHa pe6pa 
3JieMeHTapH0ii hhchkii, MeHHioiii.aHCH y Hero ot 
30Hbi k 30He, cyAH no p aciuenjieHHbiM jihhhhm, h 
paBHan 12,07 kX, hto OTpaxaeT cocTaB npe- 
o6jiaAaiomeH b KpiicTajuiax ueHTpajibHofi 30hh — 
mopjiOMHTa, ii 11,90 kX — b miipoKofi KpaeBofi 
nacTii rpoccyjiHp-aHApaAHTOBoro cocTaBa (30% 
aHApaAHTOBofi MOJieKyjibi). 

Pe3yjibTaTbi xiiMimecKoro aHajiH3a rpaHaTa 
npeACTaBJieHbi b Ta6ji. 36, KOTopbie ii asiotB ajiOBoft 
cocTaB Bcex ero 30H. B o6m,eM cocTaBe 30Hajib- 
Horo rpaHaTa (U,XJI HTY) 42% rpoccyjinpoBOH 
ii 58% aHApaAHTOBofi MOJieKyjibi. yAejibHbifi Bee 
3Toro rpaHaTa 3,71, hto 3HaqiiTejibH0 Bbirne Toro, 
KOTopbifi AaeTCH cnpaBOHHHKOM a-th rpaHaTa c42% 
rpoccyjinpa. 3Aecb CKa3bmaeTCH BJiiiHHiie 3HanH- 
TejibHOH npiiMecii TiiTaHa b aHApaAHTOBofi nacTii, 
t. e. npiicyTCTBiiemopjiOMHTOBOH MOJieKyjibi. CneK- 
TpajibiibiM aHajni30M rpaHaTa onpeAejieH Himejib, 
BaHaAiifi, miHK, 6apiifi (TbiCHHHbie aojih %). 

B 3HaHHTejibH0M KOJiimecTBe b nopoAe 3 toi"i 
30Hbi b accomian.Hn c KajibmiTOM, KBapueM, rpaHa- 
tom ii rHAporpaHaTOM 6biJiH OTMeneHbi npii3MaTH- 
necKiie ii TaOjiHTnaTbie o6pa30BaHHH KOJuioc})aHa. 
Mimepaji 6ypoBaTbifi, cjia6oaHH30TponHbiii, oaho- 
OCHblft, OTpimaTeJIbHblfi, C OTpimaTeJIbHbIM yAJIH- 
HeHiieM ii npHMbiM noracaHiieM. B pa3pe3ax npo- 
HBJineTCH o6mhho xopouiaH CnaflHOCTb (p Np 80°). 
BcTpenaioTCH BbiTHHyrae ii H30MeTpiiHHbie cene- 
hhh co cpeAHHM pa3MepoM 0,4—0,04 mm. H3peAKa 
nonaAaioTCH reKcaroHajibHbie pa3pe3bi. no-BHAH- 
MOMy, 3 to nceBA0M0p(|)03bi no anaTHTy. noKa3a- 
Tejni npejiOMJieHHH Mimepajia HenocTOHHHbi ii mo- 
ryT H3MeHHTbCH Aa»ce b npeAejiax oahoto mjiHcjia. 
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T a <5 Ji h u. a 35 


Pe3yjibTaTbi peinreHorpatpHqecKHX HccJieAOBaHHii MHiiepaaoB 


ocp. 174 * 
(KOHIjeHTpaT) * 

rijia30JiHT (no Muxee- 
ey) a 0 = 12,14 kX 

rijia30JiHT 06p. 
174',a 0 = 12,2 kX 
(H3 niJiHcJia) * 

AHflpaflHT 

(no MiixeeBy) 

KaJlbUIIT 
(no MiixeeBy) 

KBapu 

(no MiixeeBy) 

I 

n <“> 

i 

^-< a) 

/ 

— (ol) 

I 

-(a) 

n 

/ 


/ 

— (a) 

10 

3,89 







2 

3,85 



17 

3,37 

4 

3,25 



3 

(3,377) 



10 

3,34 

100 

3,046 

8 

3,037 

75 

3,039 

8 

3,026 

10 

3,029 



26 

2,974 



50 

2,055 







64 

2,761 

mm 

2,715 

100 

2,797 

10 

2,707 









75 

2,637 







54 

2,600 

2 

5,585 

25 

2,574 

3 

2,567 





32 

2,458 

6 

2,480 

51 

2,472 

7 

2,462 

5 

2,490 

5 

2,45 





25 

2,402 

4 

2,378 





34 

2,277 







6 

2,277 

5 

2,28 

7 

2,208 

8 

2,218 







4 

2,23 

15 

2,127 



41 

2,139 





5 

2,123 

23 

2,088 



51 

2,099 



7 

2,088 



6 

1,959 

8 

1,974 

41 

2,022 

3 

1,962 



4 

1,975 

29 

1,903 



34 

1,887 

5 

1,912 

8 

1,912 



28 

1,864 





4 

1,857 

9 

1,869 

9 

1,813 

7 

1,762 





4 

1,789 





14 

1,667 



25 

1,672 

7 

1,659 

• 


5 

1,668 

37 

1,625 



41 

1,632 

10 

1,611 

2 

1,626 



17 

1,599 



25 

1,604 



6 

1,601 



14 

1,557 











14 

1,528 

5 

1,520 







9 

1,531 

14 

1,519 





4 

1,509 

6 

.1,520 



10 

1,499 











4 

1,473 





2 

1,458 

3 

1,473 



7 

1,438 







5 

1,440 

4 

1,450 

7 

1,417 





3 

1,425 

4 

1,418 



6 

1,388 









8 

1,380 

6 

1,370 









9 

1,372 

7 

1,348 

6 

1,358 



6 

1,348 

2 

1,338 



10 

1,298 

4 

1,295 



6 

1,315 

3 

1,295 



9 

1,282 





6 

1,284 



6 

1,285 

4 

1,232 

2 

1,226 



1 

1,246 

3 

1,233 



4 

1,178 





1 

1,182 

4 

1,179 

7 

1,178 

6 

1,138 

4 

1,127 



2 

1,152 

3 

1,141 



7 

1,105 

4 

1,109 



1 

1,130 





7 

1,044 





7 

1,065 

10 

1,044 

6 

1,046 

6 

1,035 







2 

1,033 

7 

1,033 

4 

1,024 











6 

1,010 





1 

1,004 

6 

1,009 

7 

1,013 

6 

0,962 






0,990 





6 

0,941 

4 

0,944 










♦ Pe*HM c-beMKHS aHTHKaTOfl MeAHbift, X= 1,537 KX, I = 10 M, V = 35 kv, annapaT yPC-50. PeHTreHOjior T. M. PbiaoB. 















T a 6 ji iiu a 36 


Pe3yjibTaTbi xwviHHecKoro aHaJiH3a rpaHaTa 


(o6p. 174) 


OKHCJIbl 

Bee. % 

MojieK. 

KOJIHq. 

At. kojihh. 

KHCJIOp. 

Hhcjio aT. 

KHCJIOp., 

paCCHHT. 

Ha 12 

At. kojiiih. 

KaTHOHOB 

^HCJIO aT- 
KaTHOHOB 

Si 02 

32,21 

536 

1072 

5,30 

536 

2,65 

TiOa 

6,51 

81 

162 

0,80 

81 

0,40 

AI 2 O 3 

8,67 

85 

255 

1,26 

170 

0,84 

Fe203 

17,59 

110 

330 

1,62 

220 

1,08 

CaO 

33,90 

604 

604 

3,0 

604 

3,00 

MgO 

— 

— 

— 

— 

— 

— 

MnO 

0,15 

2 

2 

0,01 

2 

0,01 

K 2 O 

0,14 

1 

1 

0,005 

2 

0,01 

Na 2 0 

0,11 

2 

2 

0,01 

4 

0,02 

P 2 O 5 

0,02 

— 

— 

— 

— 


S 

— 

— 

— 

— 

— 


H 2 O- 

0,17 

— 

— 

— 

— 


n.n.n. 

0,51 

— 

— 

— 

— 


Cy mm a 

99,98 


2428 

12,00 

2428 

06mim neJiirreJib — ^ — 202,2 


KpHCTajuioxHMHqecKaH 4>opMyjia; 

( Na O,02Ko,Ol Ca 3,0 Mn O,01^ 3,04( Fe l,0 8Ti 0,05 A ^0,84)1,97^ Si 2,65 Ti 0,35^2°*2^- 


HaMH nojiyneHbi b iiMMepcmi (+0.002) cjieAyio- 
mne 3H3HeHHH: 1) Ng = 1,625; Np= 1,622; 
2) Ng — 1,602; Np = 1,600; 3) JVg= 1,609; 
Np = 1,607. HaxoAKa KOJiJiocjiaHa b sthx nopoAax 
noKa3biBaeT HeycTOiiniiBOCTb anaTHTa b accou.ua- 
UHH ru^porpaHaT — uajibUHT u CBHAeTejibCTByeT 
B TO >Ke BpeMH O TOM, HTO (|)OCC})Op HHepTeH 3AeCb 
He TOJIbKO Ha BCeM npOTH>KeHHH CKapHOBOTO npo- 
uecca, ho h HecKOJibKO n03»ce. 

OTAeJibHbie pejiHKTOBbie ynacTKii c rpaHodjia- 
CTOBOH CTpyKTypOH, CJIOJKeHHbie 3 e JI e H bl M 
KJIHHOniipOKCeHOM, npe^CTaBJIHIOT co¬ 
don OCTpOBKH (cpeAHHH AIiaMeTp HX 1 cm), KOTOpbie 
OKpyxaioTCH cnjiouiHbiMH KaeMKaMH rpaHaTa mii- 
piIHOH 2 — 3 MM. riupOKCeH C HHTeHCHBHOH AHC- 
nepcnen noracaHiin h c 30HajibHOCTbio. fljieoxpo- 
H3M no Ng — >KejiT0BaT0-3ejieHbifl, no Nm n Np — 
TpaBHHO-3ejieHbin. CpeAHiin pa3Mep 3epeH ot 
0,03—0,07 ao 0,15 mm. 3epHa nuponceHa nacTHHHO 
njiacTHHnaTbie c KoppoAnpoBaHHbiMH onepTaHHHMH, 
pa3beAaioTCH 3ejieH0BaTbiM MejiKoneinynnaTbiM 
c e p n e h t ii h • x ji o p h t o m (jV = 1,578 + 
+ 0,002) c TonenHon aHH30Tponnen, KOTopbin 
b cbok) onepeAb MO*eT 3aMem,aTbcn najibniiTOM. 

K b a p n b nopoAe, no-BHAHMOMy, HBJineTCH 
Handojiee no3AHHM MHHepajiOM n cjiaraeT odoco- 
djieHHbie me3Aa n nponnuiKH c BejiiiniiHOH 3epHa 
0,1—0,2 mm, a T3K>Ke AOBOJibHOodinHpHbieynacTKH 


c MejiKHMH 3epH3MH (0,008 mm b A^aMeTpe) Hapnfly 
c CepneHTHH-XJIOpHTOM. 

3epHa KBapna noe-r^e HMeioT nepncToe hjih 
BOJiOKHHCToe CTpoeHiie, BOJiHHCToe noracaHiie n 
nocTeneHHO nepexoAHT b xajineAOH, KOTopbin cjia- 
raeT dypoBaTbie ct|)epojiHTbi, a Taunte odpa3yeT 
naiiMbi Bonpyr KBapna c toh )Ke onTHnecKon opn- 
eHTHpOBKOH, HTO II KBapn. B KBapne HMeiOTCH MeJI- 
Kiie ra30Bbie BKjnoneHHH. 

Pe3yjibTaTbi xiiMimecKoro aHajiH3a (U.XJI 
Hry) dejion KajibniiT-niAporpaHaT-rpaHaTOBOii no- 
pOAbl (odp. 174) C OAHHOHHbIMII MejiKHMH peJIHKTO- 
BblMH 3eJieHbIMII CyineCTBeHHO KJIHHOniipOKCeHO- 
BbiMH ocTpoBKaMii npeACTaBJieHbi b Tadn. 37, r^e 
npiiBOAHTCH T3K>Ke pacneT KOJinnecTBeHHoro co- 
Aep>KaHHH MHHepajiOB. Kan mojkho BHAeTb, dojiee 
30% ot Maccbi Been nopoAbi npiixoAHTCH Ha dojiee 
n03AHHH cepneHTHH-xjiopiiTOBbin MiiHepaji. CocTaB 
rpaHaTa, BbiniicjieHHbin 113 stoto aHajni3a, Mano 
OTJinnaeTCH ot cocTaBa, nojiyneHHoro npn Heno- 
cpeACTBeHHOM aHajni3e miCToro rpaHaTa. One- 
biiaho, uto >Kejie3HCT0CTb BajiOBoro cocTaBa rpa¬ 
HaTa Bcex reHepaniin dyAeT eine HecnojibKO MeHb- 
ineii, neM paccnirraHO, Tan nan KanaH-TO nacTb ?Ke- 
Jie3a, no-BHAHMOMy, npiixoAHTCH n Ha cepneHTHH- 
xjiopiiTOBbin MHHepaji. 

6. IO>KHee 30Hbi rpaHaTH3iipoBaHHbix nopoA 
(cm. (pnr. 50) h annHaioTCH T0HK03epHHCTbie 3ejieH0- 
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Tafijinua 37 


Pe3yjibTaTbi xHMHHecKoro aHajiH3a KajibUHT-rHaporpaHaT-rpanaTOBoii nopoAbi H3 CKapHonposiRJienHsi 
«yrojibHbiii pyMeii» h pacneT hx Ha MHHepajiorHHecKHfl cocTaB 


OKHCJIbl 

Bee. % 

MojieK. 

KOJinq. 

SiOo 

36,58 

609 

Ti0 2 

0,80 

10 

AI 2 O 3 

11,06 

109 

Fe 20 3 

6,24 

39 

FeO 

2,04 

28 

CaO 

25,69 

458 

MgO 

9,59 

238 

MnO 

0,14 

2 

S 

0,07 

2 

P 2 05 

0,17 

1 

k 2 o 

— 

— 

Na 2 0 

0,10 

2 

H 2 O- 

0,50 

— 

„ 1 h 2 0 + 

„ f 3,24 

180 

H.n.n. 1 C q 2 

7 ’ 78 { 4,54 

103 

C y m m a 

100,76 


d v =2,98 



XiiMHaecKiiil cocTaB paccBHTbiBaeTCH Ha rjiejcyiomiie MHHepajiLi 


MiiHepaji 


MojieK. 

KOJIHq. 


% OT 

oGmeft 

Maccbi 


IlpHMeqaHHfl 
(paccHHT. no kojih'i.) 


KoJiJioijjaH 

KajibUHT 

CyjibiJjHAbi 

MoHOKJIHHHblft mipOKCeH 

(f = 80,0) 

CepneHTHH-XJiopHT (50% 
aHTiiropHTa, 50% aiue- 
3HTa) 

TuAporpaHaT 
FpaHaT * 

KBapu 


/ 

3 

206 

4 

112 

564 


160 

634 

90 


0,2 

11,6 

0,2 

6,3 

31,8 


9,0 

35,8 

5,1 


<t>oc(})opa 

C0 2 

Cepbi 

3aKHCHoro >KeJie3a 
MarHHH 


Flo OCTaTK3M BOflbl 
no ocTaTKaM Bcex 
OKHCJIOB 

no H3fibITKy Si0 2 
b rpaHaTe 


C y m m a 


1773 


100,0 


* OcTaTOK paccqHTbiBaeTCH ajih rpaHaTa Ha cjiejiyiomyio (J)opMyjiy: 

( Na 0,04 Ca 2,90 Mn 0,02) 3,02( A 'o,91 Fe O,86 Ti O,ll? l,88t Si 3,03 O11 ^ 
t. e. b cocTaBe 48% rpoccyjijipoBOil h 52 % IHopjiomhtoboR MOJieKyji. 


BaTbie H3MeHeHHbie h nnpHTH3HpoBaHHbie nopoAbi, 

MaKpocKonHMecKH HanoMHHaromne 3(J)(J)y3HBbi 

C a(|)HpOBOH CTpyKTypofi. 

B 10 M OT 30HbI rpaHaTH3HpoBaHHbix nopoA OHH 
oOjiaAaroT y*e3aMeTHon 3epHHCT0CTbro (o6p. 1756). 
B h ecKOJibKiix MeTpax k rory 3Ta nopoAa nocTeneH- 
ho nepexoAHT b MejiK03epHHCTbie ra66po-AOJiepiiTbi 
h em,e AaJiee k rory — b cpeAHe3epHHCTbin ra66po- 
AOJiepHT. Oct3hobhmch 6ojiee noApodHO Ha MHKpo- 
CKonHHecKOH xapaKTepucTHKe sthx nopoA b toh 
*e nocjieAOBaTejibHOCTH. 


A. A(J)iipoBbie T0HK03epHHCTbie nopoAbi npeA- 
CT3BJTHroT C 06 ofl 0p0r0BHK0B3HHbIH 
ra66po-AOJiepiiT. nepBHHHan CTpyKTypa 
yraAbmaeTCH no pemiKTaM KpynHbix BbiTHHyTbix 
KpiiCTajuiOB njiarnoKjia3a (cpeAHne pa3Mepbi 0,2 X 
X 0,4 mm). njiarnoKjia3 ajib6nTH3HpoBaH 
h, cyAn no onTnqecKon opneHTnpoBKe, HMeeT 
b cocTaBe ao 10—18% aHopTHTOBon MOJieKyjibi 
(Ta6ji. 38). 

OTMenarou;aHCH pa3Hima b onpeAejieHini njia- 
rnoKjia3a AsyMH MeTOAaMH, 3Aecb, no-BHAHMOMy, 
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Pe3yjibTaTbi H3MCpeHHa iuiarH0KJia3a b oporoBHKOBaHHbix rafifipo-jioJiepHrax, npHJieraiomHX 
k cKapHonpoflBjieHHK) «YroJibHoro pyHbn» 


K00PflHHaTbI flBOHHHKOBOtf OCH (B) HJIH 
HopMajin ko niBy (J3.) 

Chmboji 

CocTaB, 

% 

Ah. moji. 

npiJMenaHiiH 

Ng 

N til 

N p 

5,5 

85,5 

89 

D JL (010) 

16 

LUji. 1756, icpucTaJui pa3- 






MepoM 1,5 X 0,6 mm 

— 

X 76 

cp 5 

D ± (010) 

10 

IUji. 1756, KpHCTaJiJi pa3- 






MepoM 0,5 x 0,3 mm 

X0 

cp 4 

— 

D J_ (010) 

18 

KpucTaJiJi pa3MepoM 






1,2 X 0,2 mm 

XI 

cp 8 

— 

D J_ (010) 

14 


7 

84 

87 

D J_ (010) 

14 

Ng= 1,536 ± 0,002\ A , n 






Np = 1,526 ± 0,002 ] NU 
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o6tHCH5ieTC5i HepaBHOMepHOH ajib6HTH3amieii nep- 
BHHHoro njianiOKjia3a. Flo njiarnoKjia3y o6hhho 
pa3BHBaeTCH 3ejieH0BaTbii"i BTopiiHHbiii xjiopirro- 
noAodHbifl MHHepaji. 

KpynHbie 3epHa mohokjihhhoto n h- 
p o k c e h a nojiHOCTbio ( 3 a MajibiM HCKjnoHeHiieM) 
pacnajmcb Ha H30MeTpiiHHbie MejiKHe KpucTajuibi 
AnaMeTpoM 0,08 — 0,15 mm. IlHTepecHO, hto pac- 
npeAejiHK)TCH ohh no Been njiomaAH uunicjia 6ojiee 
hjih MeHee paBHOMepHO, ho b OTAejibHbix ynacT- 
Kax — KynKaMH. MecTaMH 3aMeTHbi MHKpocMe- 
u;eHHH OTAejibHbix nacTefi oahoto 3epHa (cyAH no 
CMemeHHbiM cABoiiHHKOBaHHbiM 3epHaM). Orpa- 
HHHeHHH y 3epeH nacTO 3a3y6peHHbie, oco6eHHO 
TaM, rAe ohh pacnojiaraioTCH MOHOMHHepajibHbiMH 
KynKaMH. Yroji 2V KjniHoniipoKceHa HecnojibKO 
MeHHeTCH b 3 3BHCHM0CTH ot pa3Mepa 3epeH H ero 
nacTH (neHTp, Kpaii). 3aMeneHO, hto y KpynHbix 
(0,3 mm h Bbirne b AnaMexpe) H30MeTpHHHbix 3epeH 
yroji 2 V o6biHHO He 6ojibine (-f-)50°, b to BpeMH 
nan y MejiKHx H30MeTpHHHbix h 3epeH c 3a3y6peH- 
HbiMH onepTaHHHMH (ot 0,1 ao 0,05 mm b AnaMeTpe) 
oh paBeH: -(-52, +53°; +58; +55°; +55,5, +56°. 
OTMeneHa TeHAeHmiH k noBbimeHino yrjia 2V 
b KpaeBbix nacTHX 30HajibHbix KpiiCTajiJiOB ao 10°. 
Yroji cNg b H0B006pa30BaHHHX nupoKceHa KOJied- 
jieTCH b npeAejiax 45—47° (H3MepnjiCH no AByM 
CHCTeMaM cnaftHOCTH). noKa3aTejni npejiOMJieHHH, 
H3MepeHHbie b HMMepciiH (++,002), paBHbi: Ng = 
= 1,709; Np = 1,684. CyAH no HHTepBajiy 3Ha- 
HeHHii yrjiOB 2V, cNg, a Tannce noKa3aTejuiM npe- 
jiOMJieHHH, b cocTaBe MOHOKjniHHoro nupoKceHa 
okojio 40% reAeHSepruTOBOH, 30—38% AHonciiAO- 

BOH H 30—22% KJIHHOSHCTaTHTOBOH MOJieKyjIbl. 

3epHa MOHOKjniHHoro nupoKceHa cocTaBJinioT 
He MeHee 45 — 50% ot Maccbi Bcefi nopoAbi. 

B injure (1746) o6HapynceHO HecKOJibKO 3epeH 
CBeTJio-6ypon poroBOil o£>MaHKH, npoHUKaromefi 
b 3epHa mohokjihhhoto nnpoKceHa. B TecHoil 
CBH3H c 3ejieHbiM 6oyjiHHrnTonoAo6HbiM MHHepajiOM 
h axoAHTCH MejiKHe HenpaBHJibHbie rpeOeHnaTbie 
BbiASJieHHH nupHTa. HyncHO CKa3aTb, hto 3Ta no- 
poAa ynacTKaMH HanoMHHaeT OKOJiocKapHOByro 
nnp0KceH-njiarH0Kjia30Byio nopoAy. 

B. Blajiee k rory, 6jni>Ke k HeH3MeHeHHoii nacTH 
ra66po-AOJiepHTOB TOJibKO hto onucaHHan nopoAa 
(o6p. 1756) nocTeneHHO nepexoAHT b ra66po-AO- 
jiepHT c npH3HaKaMH oporoBUKOBaHiin (o6p. 175 b). 
rioAo6HaH nee nopoAa Ha6jiioAaJiacb h k ceBepo- 
3anaAy ot ynacTKa c rpaHaTOM. 

KpHCTajiJibi njianiOKjia3a apniJiJiHTH3H- 
poBaHbi, Koe-rAe b HeM o6HapynciiBaioTCH Ky6HKii 
nupHTa (o6p. 175b). CoxpaHHBuniecH ajib6iiTH3H- 
poBaHHbie pejiHKTbi njiariiOKjia3a HMeioT BbiTHHy- 
Tbie pacnjibiBHaTbie onepTaHUH pa3MepoM (1,5 X 
X 0,3) — (0,8 X 0,2) mm. 3oHajibHOCTH b njia- 
niOKjia3e He 33MeTH0. B ero cocTaBe 10% aHopTH- 
toboh MOJieKyjibi (cm. Ta6jj. 37). KpucTajuibi njia- 


rnoKjia3a HMeioT 6ypoBaTO-cepbiii HBeT, no-BH- 
AHMOMy, 3a cneT MejibHaiimux BKjnoneHHH BTopun- 
HblX MHHepa.TOB. 

Hanajio oporoBUKOBaHiin 3aMeTH0 no KpiiCTaji- 
jiaM MOHOKjniHHoro nupoKceHa, KOTopbie pacna- 
AaioTCH Ha HecKOJibKO 6ojiee MejiKHx c HecKOJibKO 
hhoh opueHTHpoBKOH, HeM ncxoAHoe 3epH0. Orpa- 
HHHeHHH 3epeH 3a3y6peHHbie, rpe6eHHaTbie. ynaer- 
kh nupoKceHa, npeACTaBJunomne co6oii nofiKHJio- 
ocj)HTOBbie nHTHa, TaK>Ke pacnaAaroTCH Ha piiA ca- 
MOCTOHTeJIbHbIX 3epeH C HenpaBHJIbHbIMH OrpaHHHe- 
hhhmh, t. e. 3epHa MOHOKjiHHHoro nnpoKceHa npe- 
TepneBaroT HeHTO BpoAe KaTaKjia3a. CpeAHim pa3- 
Mep 3epeH MOHOKjniHHoro nnpoKceHa 3Aecb 0,3 — 
0,7 ao 0,08 mm b AnaMeTpe. yroji onTHnecKHx oceil 
b KpynHOM (0,5 mm) 30HajibH0M KpncTajuie b neHTpe 
(+)49,5 — 50°, b KpaeBofi nacTH (+)58°. yroji 
cNg, H3MepeHHbifi no MeTOAy JX- C. KopneiiHCKoro 
(1928), paBeH 44°. noKa3aTejm npejiOMJieHHJi, H3- 
MepeHHbie b HMMepciiH (+0,002): Ng = 1,709; 
Nm = 1,691; Np = 1,686. 

B MeHbmefi CTenemi rpaHyjnipoBaHHOCTb nn- 
poKceHa npoHBHJiacb k ceBepo-3anaAy ot ynacTKa 
nopoA c rpaHaTOM. 3Aecb MOHOKjiHHHbin nupo- 
KceH npeACTaBJieH b mjmcjje rjiaBHbiM o6pa30M hah- 
OMopc|)HbiMH ceHeHHHMH co cpeAHHM pa3MepoM 
0,16 — 0,3 mm b AnaMeTpe. ^acra npocrae aboh- 
hhkh. Koe-rAe npucyTCTByioT MejiKHe (rpaHyjinpo- 
BaHHbie) 3epHa AHaMeTpoM ao 0,03 mm, c Henpa- 
BHJIbHblMH OrpaHHHeHHHMH. B KpynHbix (0,5 X 
X 0,2 mm) npucTajuiax Ha OeAopoBCKOM CTOJinne 
nojiyneHbi cjieAyioiHHe yrjibi (uijt. 200: 1) 2V = 
= (+)50,5°; cNg = 43°; 2) 2V = (+)51,5°; 

cNg = 44,5°, 3) 2V = (+)50,5°. I4oKa3aTejni npe- 
JTOMJieHHH, H3MepeHHbie B HMMepCHH (+0,002); 
Ng = 1,709; Np = 1,685. CorjiacHO Bimnejuiy 
(1949), b cocTaBe nuponceHa okojio 33% reAeH- 
6 epriITOBOH, 29% KJIHHOSHCTaTHTOBOH h 38% ah- 
oncHAOBon MOJieKyji. 

PoroBaa o6MaHKa npncyTCTByeT 
b BHAe BbiTHHyTbix Ta6jiHHeK 0,3 — 0,2, pence ao 
0,5 mm b A-niiHy. B H30MeTpiiHecKHx ceneHHHX 
o6hhho npoHBJinroTCH ABe nepeceKaiomHecH cnan- 
hocth noA yrjiOM 56°. IlMeeTCH njieoxpoH3M: no 
Ng —cBeTJio-6ypoBaTO-3ejieHbn"i; no Nm — no- 
Ao6hhh nee, ho CBeTJiee, HeM no Ng\ no Np — 
CBeTJio-3ejieHbiH ao 6ecnBeTHoro. CxeMa a6cop6- 
hhh Ng^>Nm^>Np. yroji 2V paBeH (+) 86°. 
yroji cNg, H3MepeHHbin no MeTOAy JX- C. KopnciiH- 
CKoro, paBeH 21°’. B HMMepciiH (+0,002) bo BCKpbi- 
tom uijnnjie (luji. 200) H3MepeHbi: Ng = 1,648; 
Nm= 1,640, Np = 1,628. CyAH no BejiHHHHe 
Ng, o 6 m,aH neejie3HCTOCTb poroBOH o6MaHKH okojio 
15% (Co6ojieB, 1950). 

Xoporno bhaho, KaK poroBan o6MaHKa 3aMeiu,aeT 
MOHOKjniHHbiH nHpoKceH, npiiHeM Koe-rAe OTMeneHa 
B3aHMH3H opueHTiipoBKa 3aMeui,eHHH [(110) po- 
roBofi o6MaHKii pacnojiaraeTcn cy6napajuieJibHO 
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T a 6 ji h u. a 39 


Pe3yjibTaTbi H3MepeiiHa miarH0KJia3a b nacTHHHO H3MeHeHHbix ra66po-AOJiepHTax, 
npHJieraimpHX k cKapHonpoflBjieHHio «YroJibHoro pyibfls 


N° n/n 

Koopflw 

KOBOft 

HOpMaJl 

Ng 

H3TbI flB 

OCH (B) 
H KO 1HB 

Nm 

Oft HH* 
HJIH 

y (A) 

Np 

Chmboji 

CocTaB, 

B % MO JI. 

IIpHMeqaHHH 

i 

74,5 

18 

81,5 

B [001] 

5 

LU ji. 175k b KpynHbifi KpHCTaJIJI 


15,5 

74 

88 

JX ± (010) 

5 

(1,5x0,6 mm) 

2 

X 13 


q> 2 

IX J_ (010) 

10 

KpHCTami 1,5x0,6 mm 

3 

X 1 

q> 13 


JX ± (010) 

10 

KpHCTaJIJI (1,5X0,3 Mm) 

4 

11 

80 

85 

B _L (010) 

11 

Y3KHH KpHCTaJIJI (1,2x0,2 mm) 







LUji. 175 B 






Ns 6 \ 

Ng = 1,539 + 0,002 

5 





Ns 6 \ Ns 6 

Nm = 1,533+0,002 






Ns 7 J 

Np = 1,530+0,002 







LUji. 200 

i 

72 

19 

86 

B [001] 

Ns 0 

Ng = 1,536 + 0,002 1 


19 

72 

85 

JX _L (010) 

Ns 0 

Np — 1,531+0,002 J JNS U 

2 

11 

79 

85,5 

B J_ (010) 

Ns 12 


3 

83 

13,5 

79 

B J_ (001) 

Ns 10—11 

Ng = 1,541+0,002; Ns 10 1 







Np = 1,534+0,002; Ns 13 J ,NM1 







2V = (— )77° 

4 

78 

29 

64 

B J_ (100) 

Ns 4 








UJji. 175 

1 

69 

50 

47 

B [001] 

Ns 47 x 



27 

66 

79 

JV$ (010) 

Ns 50 l 

3onajIbHbIH KpHCTaJIJI 


67 

28 

78 

Cn 2 _L (001) 

Ns 44 J 

flAPO 


76 

22 

73 

B [001] 

30 i 



14,5 

78 

82,5 

JX ± (010) 

30 \ 

Kpaft 


83 

7 

87 

Cn 2 J_ (001) 

25 J 


2 

X2S 


q> 8 

JX ± (010) 

50 

LUji. 175 30HaJibHbiii KpiicTaJiJi 







HaPo 


X2 


q> 2 

JX J_ (010) 

24 

Kpaft 

3 


X55 

(p 18 

JX ± (010) 

68 

LUji. 175 30iiaJibHbift KpHCTaJIJI 







HaPQ 



X 65 

1 

<p 10 

JX ± (010) 

49 

UInpoKiift Kpaft 


(100) MOHOKjiHHHoro nupoKceHa]. 06m.ee kojih- 
necTBO poroBofi o6m3hkh b nopoAe He npeBbimaeT 
HeCKOJIbKHX npOLieHTOB. 

MarHeTHT BCTpenaeTCH b BHfle BbiTHHyTbix 
h H30MeTpiiHHbix 3epeH (0,05 mm b AHaMeTpe H 
0,3 mm b A-fiHHy). Koe-r^e ero KOJinnecTBO aocth- 
raeT 5—10%. HMeioTCH Tanme OTAeJibHbie npyn- 
Hbie BbiAejieHHH nupiiTa. 

KpucTajuibi anaTHTa BCTpenaioTCH AOBOJibHO 
nacre. Hx pa3Mepbi 0,25 X 0,08 mm. OTMeneHbi 
Taione KpucTajuibi anaTHTa, KoppoAnpoBaHHbie 
KBapueM. 

B nopofle npucyTCTByeT b 3HaHHTejibH0M kojih- 
qecTBe c ji hd a h c t bi ft m h h e p a ji c bmcokhm 
AB ynpejiOMJieHHeM, koto pun pa3BHBaeTCH rjiaBHbiM 


o6pa30M no MOHOKJiHHHOMy nupoKceHy. noracaHiie 
npHMoe, yAJiHHeHiie nojio>KHTejibHoe. njieoxpoH3M 
no Ng — TpaBHH0-3ejieHbin, no Np — 3ejieH0BaT0- 
>KejiTbift. CxeMa a6cop6n,HH Ng^>Np. rioKa3aTejib 
npejroMJieHHH Ng = 1,650 + 0,002. B HHTepcTH- 
UHHX Me>Kfly KpHCTajUiaMH OCHOBHbIX MHHepajIOB 
nacTO pacnojraraioTCH 3epHa KBapna c mohoaht- 
hhm noracaHiieM. Pa3Mep 3epeH 0,16—0,5 mm 
b AHaMeTpe. 

B. Kan yme roBopiuiocb, omicaHHan Bbirne no- 
poAa nocTeneHHO nepexoAHT b o6biHHbin r a 6 6 p o- 
AOJiepiiT. rijiarHOKJia3 3Aecb b 3HanH- 
TejibHofi CTeneHH aprnjuiHTH3HpoBaH. K HeMy 
npHyponeHbi HAHOMoptjiHbie bhacjichuh nHpHTa. 
B pejiHKTax KpHCTajuroB njiarnoKjia3a bhah3 30- 
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HHJIbHOCTb H nOJIHCHHTeTHHeCKHe ABOHHHKH. B He- 
KOTopbix HApax cocTaB njiarnoKjia3a ao N° 68, 
b uiHpoKHx cpeAHHx nacTflx h HApax 6ojiee mcjikhx 
KpiiCTajuiOB N° 44—50, b KpaeBbix nacTHx N° 25— 
34 (Tafiji. 39). 

Mohokjihhhhh nHpoKceH cjiaraeT 
H30MeTpHHHbie ynaCTKH C nOHKHJIHTOBbIMH BpOCT- 
k3mh BbiTaHyTbix KpiiCTajuiOB njianiOKjia3a. Hho- 
rAa BpocTKOB Majio, h TorAa b nopoAe npoHBJineTCH 
noAodne oc|)htoboh CTpyKTypbi. Xoporno 3aMeraa 
AHcnepcHH onTHnecKHx oceii. Yroji onTHnecKHx 
ocen +49, 4-50 ao 4-46°. 

MarfieTHT BCTpenaeTCH b 3HaHHTejibHOM 
KOJiimecTBe b BHAe o6pa30BaHiiii HenpaBiuibHoii 
(fjopMbi, pacnojiaraioii;HxcH BHyTpn KpiiCTajuiOB 
nupoKceHa h njianiOKjia3a. 

B nopoAe HMeeTCH Taione cjnoAonoAofiHbiii ne- 
myiiHaTbiH 3ejieHbiii MHHepaji c 3aMeTHbiM njieo- 
Xp0H3M0M H BbICOKHM AsynpejiOMJieHiieM, p33BH- 
BaroiuHiiCH no MOHOKjniHHOMy nupoKceHy. 

HHtPHAbTPA4HOHHO-METACOMATHHECKA>I 
MHKP030HAAbH0CTb B 3K30K0HTAKT0BWX 
«BPEKHHEBbIX py#AX» 

PYAHHKA «K»KHbIH» 

npoHBJieHiie 30HajibH0CTH, 0 KOTopoii noiiAeT 
penb, pacnojiaraeTCH b6jih3H KpyToii SopTOBoii ce- 
Kyin,en nacTH (b KOHTaKTe c hhjkhhmh pyAOHOCHbiMH 
AHt^tJiepeHUHaTaMH) HHTpy3Hii ra66po-AOJiepHTOB 
HopujibCK I Ha ynacTKe pyAHiina «IO>KHbii"i». IIo- 
pOAbl 3HA0K0HT3KT3 B 3T0H H3CTH COXpaHHJIHCb 
TOJIbKO B BHAe peJTHKTOB B BOCTOHHOM 6opTy Kapb- 
epa h npeACT3BJTHK)T OTAeJibHbie KpyT03ajieraioiii,He 
(c a3.naA. 230—290, [_45 — 50°) «HamjienKH» koh- 
TaKTOBoro 11 TaKCHTOBoro ra66po-AOJiepiiTOB cpeAH 
BMem,aioiH,iix Ana6a30B 11 nopcjinpiiTOB. OnHCbmae- 
Mbie MeTacoMaTHnecKiie o6pa30BaHHH npoTHriiBa- 
IOTCH Ha HeCKOJIbKO AeCHTKOB MeTpOB II H anHHa- 
IOTCH nOHBJieHIieM B 3K30K0HT3KTe MajIOMOIH,HbIX 
(2—5 mm) BeTBHiu,iixcH neHTJiaHAHT-xajibKonupH- 
TOBblX >KHJIOK HaCTO C 6jieCTHUI,HMII HepHbIMII 
KpiiCTajuiaMH rpaHaTa (AHaMeTpoM ao HecnojibKHx 
MHJiJiHMeTpoB) b 3ajib6aHAax jkhjiok. ICbKHee 
HMeeTCH ynacTOK npoHBJieHHH pyAHofi OpeKHim, 
rAe nayTHHa ynoMHHyTbix >khjiok HacrojibKO pa3- 
pacTaeTCH, hto, no cymecTBy, cjiaraeT yxe cyjib- 
(JlHAHblH HeMeHT. B CTeHKe Kapbepa, B 3K30K0HTaK- 
Te, HMeeTCH nenoHKa octpobkob «pyAHoii 6peKHHH», 
cySnapajuiejibHbix KOHTaKTy, no pacnojKUKeHHio 
KOTopoii yraAbmaeTCH HbiHe OTAeJiHBiuaHCH nacTb 
KOHTaKTOBoro ra66po-AOJiepiiTa. B OTBajiax y oc- 
H0B3HHH 3a6oH BnepeMeuiKy c rjibiSaMH «6peKHiie- 
Bbix pyA» h afijiioAaioTCH rjibiSbi KOHTaKTOBoro ra6- 
6po-AOJiepiiTa c cyjibt|)HAaMH. PyAHan SpeKHiin 
b AHa6a3e, HecoMHeHHO,— pe3yjibTaT nepBOHa- 
najibHoro MexaHHHecKoro KOHTaKTOBoro B03Aei”iCT- 
bhh HHTpy3im ra66po-AOJiepiiTOB. IO>KHee 20 — 


25 m, b 3K30K0HTaKT0Bbix Ana6a3ax, MOJKHO Ha- 
OjiioAaTb nojiocy H3MeHeHHbix rpaHaT-nupoKceHO- 
BblX nOpOA c HHCj)HJIbTpaHHOHHO-MeTaCOMaTHHeCKOH 
MaKpo30HajibHOCTbK), KOTopaHonucaHa 
h 3mh b Apyroii paSoTe (3ojiOTyxiiH 11 BacHJibeB, 
1964). 

I4oA MHKpOCKOnOM MOJKHO BHAeTb, HTO ynOMH- 
HyTbie cyjib^HAHbie *hjikh HMeioT 
M H K p O 3 O H a JI b H 0 e CTpoeHHe (cm. npn- 
jio>k. , Ta6ji. XV, 1 ). B ueHTpe hx pacnojiaraeTCH 
XajIbKOmipHT C OTAeJIbHbIMH nOpt|)HpOBbIMH BblAe- 
jieHHHMH neHTJiaHAHTa AHaMeTpoM 0,2 — 0,3 mm. 
,H,ajiee no o6e CTopoHbi cjieAyioT MOHOMHHepajibHbie 
xaiiMbi H3 cjihbhihxch KopKOBHAHbix arperaTOB 
oSbIHHO HeAOp33BHTbIX 30HajIbHbIX KpHCTajIJIOB 
rpaHaTa rpoccyjiHp-aHApaAHTOBoro cocTaBa B . 
B CTopoHy cyjibt|)HAOB KpiiCTajuibi HMeioT, nan 
npaBiuio, coScTBeHHbie orpaHHHeHHH. CpeAHiiH pa3- 
Mep hx HaxoAHTCH b HHTepBajie 0,08 —1,5 mm 
b AiiaMeTpe. B uuiHcjiax 3epHa HMeioT 3ejieH0BaTbii"i 
hjih p030BaT0-3ejieHbii"i HBeT. BjiH)Ke k cyjibtjuiAaM 
30Hbi b KpiiCTajuiax HMeioT 6ojiee HHTeHCiiBHyio 
OKpacKy. CyAH no noxasaTejiio npejiOMJieHHH, 
xpaeBan nacTb KpiiCTajuiOB rpaHaTa HMeeT Han- 
Oojibiuyio >Kejie3HCTOCTb(A^^l^SO). PIo Mepe yAa- 
jieHHH ot cyjibcjiHAOB k ueHTpy KpiiCTajuiOB noKa3a- 
Tejib npejiOMJieHHH MeHHeTCH b Taxon nocjieAOBa- 
TejibHOCTir. 1,830—1,812—1,802 (>Kejie3HCT0CTb, 
cooTBeTCTBeHHO, cocTaBJiHeT 68, 48 11 42% aHApa- 
AHtoboh MOJieKyjibi, no Bimnejuiy, 1949). B Bajio- 
BOM COCTaBe KpiiCTajuiOB H3 >KHJIOK 65% aHApaAH- 
toboh MOJiexyjibi (TaSji. 40). B rpaHaTe HMeeTCH 
Macca MejibHafimHx ra30Bbix BKjnoHeHHH (cpeAH hh 
pa3Mep 0,08 mm). 

KpaftHioio nepHtjiepHHecKyio 30Hy onucbiBae- 
Mbix jkhjiok cjiaraeT 3ejieHbii"i mohokjihhhbih nnpo- 
KceH. 3Ta 30Ha HMeeT MHKporpaHofijiacTOByio 
CTpyKTypy. BejiiiHHHa 3epeH peAKO Sojibme 
0,002—0,05 mm. Koe-rAe y napoKceHOBbix xaeMOK 
HMeioTCH pa3AyBbi. OTMeneHbi MOHOMHHepajibHbie 
>KHJIKH KJIHHOnHpOKCeHa (BeJIHHHHa 3epeH OKOJIO 
0,01 mm b AiiaMeTpe), Korapbie otb6tbjihiotch ot 
aHajioniHHbix 30H 30HajibHbix >khjiok. CjieAyeT 
T3K>Ke OTMeTHTb HTeHCHBHoe 03ejieHeHiie 3epeH 
KjiHHonupoKceHa BMemaioimix Ana6a30B b ynacT- 
xax, npiuieraiH,Hx k >KHJiKaM. 3ejieHbii"i KjiiiHonn- 
pOKCeH H3 OnHCaHHbIX >KHJIOK HMeeT HHTeHCHBHblH 
njieoxpoH3M: no Np — CHHeBaTO-3ejieHbiH, no 
Nm — rojiy6oBaTO-3ejieHbm ao TpaBHHO-3ejieHoro, 
no Ng — >KejiTO-3ejieHbiH ao 3ejieH0BaT0-}Keji- 
Toro. CxeMa a6cop6uHH Np^Nm^>Ng. Yroji 
2V paBeH (-|-)69— 70°. PIoBceMecTHO OTMenaeTCH 
AiicnepciiH onTHnecKHx ocefl no cxeMe v^>r. B hm- 
Mepciiii (+0,002) 6buin H3MepeHbi noKa3aTejin npe- 


5 HaxoAKii rpaHaTa Tanoro cocTaBa Ha MecTopo>KAeHim 
OTMenaJiHCb ii paHee (remain h AP-, 1961; roAJieBCKiiii h 
LU yMCKaH, 1959). 
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T a 6 ji h u. a 40 


Pe3yjibTatbi xHMHHecKHx aHajiH30B rpaHaTa M3 rpaHaT-cyjib<t)H,n,Hbix o6pa30BaHHH 


OKHCJIbl 

1 

2 

KpucTajiJioxHMHqecKHe (JjopMyjibi 

SiOo 

Ti 0 2 

AI2O3 

Fe20 3 

FeO 

MnO 

MgO 

CaO 

Na 2 0 

K2O 

35,95 

1,84 

6,80 

18,92 

1,79 

0,10 

1,41 

33,18 

35,63 

1,70 

8,85 

18,78 

1,10 

0,26 

0,75 

32,94 

0,12 

0,14 

1 • (Ca 2 i 8 oFeo,i 2 Mgo,i 7 ) 3 ,i!> (Alo,ooFei,i 5 Tio,M)i ,85 
[(Si 2 l g 3 Tio,07)3,0012], t. e. b cocTaBe 65% aHApawi- 
TOBoil, 26% rpoccyjiHpoBoii, 4% aJibMaH«HHOBOH, 

5% niiponoBofi MOJieKyAbi. 

2 . (Ca 2 , 85 Feo,o 7 Mno,oiMgo,o 8 ) 3 ,oi(Alo, 84 Fei,H)i ,98 

[(Si 2 ,88Tio,i 3 ) 3 ,oiOi2J , t. e. b cocTaBe 57% aHApaAH- 
TOBofi, 38% rpoccyjiHpoBoii, 3% nuponoBoil h 2% 
aJIbMaHAHHOBOH MOJleKyJIbl. 

CyMMa 99,99 

100,27 


1. TpaHaT H3 xaJibKonuptiTOBbix jkhjiok, o6p. 153 . AnaJiH 3 UeHTP. xhm. Jia6op. Hoboch6hPck. reoJi. 
ynp. (b nepecqeTe 6e3 n.n.n.). 

2. TpaHaT 113 «SpeKineBbix py^s, no A. A- feHKHHy a ap., 1961. AHajniTHK II. H. HiicceHCayM. 


JiOMJieHHH Ng=l, 732; Nm = 1,714; Np = 
= 1,705 . 06man >Kejie3iiCT0CTb SToro nnpoKceHa 
cocTaBJiner okojio 48 moji. %, corjiacHO fluarpaMMbi 
Ann 3ejieHbix cjieppiiaBrHTOB (CBeniHiiKOBa h LUa- 
ObiHiiH, 1961). IlAHOMopcjiHbie KpiiCTajuibi rpaHaTa 
HMeioT c cyjibcjniAaMii qeTKiie KOHTaKTbi, perxe 3 a- 
MeTHbl CJieflbl He3HaHHTeJIbHOH K0pp03HH BHeillHeii 
30Hbi rpaHaTOB. B nocjieAHeii imorfla BCTpeqaioTCH 
BKjnoqeHiiq xanbKomipirra BMecTe c neHTJiaHAHTOM 
BeJIHMHHOH 0,05—0,10 AlAt B AIiaMeTpe. KOHTaKTbi 
30H rpaHaTa h 3ejieHoro KJiHHOnHpoKceHa Hepe3- 
KHe. TpaHaT npoHHKaeT b nHpoKceHOByio Maccy 
h nocTeneHHO b Hefi TepneTCH. H aSjnoAaJiiiCb Taioxe 
anocj)H3bi rpaHaTa, OTXOfljmiiie ot ocHOBHbix rpaHa- 
TOBblX 30H II npOHHKaromiie B 30Hy KJIIIHOniipOK- 
ceHa. yqacTKii KJiHHOnHpoKceHa, 0Ka3aBiunecH 
b OKpy*eHiiii rpaHaTa, npiiodpeTaioT 3aMerao 
Sojlbiuyio 3epHIICT0CTb II HeCKOJIbKO OTJIHHHyiO >Ke- 
Jie3HCT0CTb. Pe3KHH K0HT3KT HaSjiioflaeTCH MejKAy 
30HaMii 3ejieHoro KJiHHOnHpoKceHa ii BMemaioimiM 
Aiia6a30M. KojmqecTBO MejiKiix qacTiin. xajibKO- 
niipiiTa b Ana6a3ax yBejiHHHBaeTCH no HanpaBJie- 
HHIO K OnHCaHHbIM JKHJIK3M. B IHJI'HCjiaX MOJKHO 
BIIfleTb, HTO 113 n03AHHX MHHepaJIOB OCOdeHHO 0611- 
jieH 6ypoBaTO-3ejieHbm xjiopiiTonoAoSHbiii MHHe- 
p an b 30Hax 3e;ieHoro KJiHHOnHpoKceHa ii qacTiiq- 
ho bo BMemaioimix AHa6a3ax. HaKOHeu, ny>KHO 
3aMeTHTb, hto h aSjiioAajiHC.b Taioxe 30HajibHbie 
tkhjikh, rflecnjioniHOH cyjib4)iiAHOH 30Hbi neT, a ecTb 
uenoqxa JiHH3oqeK xajibKoniipiiT-neHTJiaHAHTOBoro 
cocTaBa, npiiyponeHHbix k ueHTpajibHon qacTii 
rpaHaTOBOH 30Hbi. 3 tii jihh30hkh MoryT BOo6m,e 
Hcne3aTb ii Tor^a nouBJinioTCH nnpoKceH-rpaHa- 
TOBbie 30HaJIbHbie JKHJIKH. 


«P y a h a h 6 p e k q h h» coctoht H 3 xajib- 
KoniipiiTOBoro peMeHTa (c BbiAeJieHHHMii neHTJiaH- 
fliiTa ii MHJiJiepiiTa), pa3JinqHbix no pa3Mepy 06 - 
jiomkob H3MeHeHHbix Ana6a30B (odbiqHO HecKOJibKO 
CaHTIIMeTpOB) II KpynHbIX IIJUIOMOpcjlHblX (AO 1 CM 
b AHaMeTpe) xpiiCTajuiOB rpaHaTa. B peHTpe no- 
cjieAHiix HHorAa o 6 Hapy>KHBaioTCH MejiKiie o 6 jiomkii 
H 3MeHeHHbix Aiia6a30B. .Harxe MaKpocKomiqecKii 
3aMeTH0 30HajibH0e CTpoeHiie nepin|iepnqecKOH 
qacTii o 6 jiomkob Spexquii, Ha hto y>xe o 6 paui,ajiocb 
BHHMaHiie (TeHKHH h AP-, 1961). TpaHaT Kpaimen 
30HbI O0JIOMKOB B mJIH(|»aX 3eJieH0B3T0-}KeJITbIH AO 
ojniBKOBO-3ejieHoro. B KOHTaKTe c cyjib^iiAaMii 
b rpaHaTe MO»ceT nouBJiHTbCH y3Kan p030Ban ao 
M nco-KpacHOii KaiiMa. Kaic mojkho BHAeTb H3 
Ta 6 ji. 40, xHMaHajni3 noxa3aji cyMMapHO b xpn- 
CTajuiax rpaHaTa H3 SpeKqmi 57% aHApaAHTOBon 
ii 38% rpoccyjinpoBon MOJiexyjibi. B OTAeJibHbix 
yqacTKax KpiiCTajuiOB rpaHaTa HMeioTCH oSiuibHbie 
KanjieBiiAHbie, TpyfiqaTbie ii mapoBiiAHbie bkjiio- 
qeHiin 6 xajibKonupHTa, AiiaMeTp nx ot 0,01—0,03 
AO 0,08—0,15 mm (cm. npnjio>K., Ta 6 ji. XV, 2 ). 
TIoBceMecTHO pacnpocTpaHeHbi b rpaHaTax Taxme 
Mejibqanunie H30MeTpiiqHbie ra30Bbie BKjnoqeHiiH. 

KpaeBofi 30H0H b CTopoHy ueHTpa o 6 jiomkob 
HBJ ineTcn MHKpo30Ha 3ejieHoro KJiHHonupoKceHa 
oSbiqHO 1—1,5 mm miipiiHofi. CTpyKTypa MHxpo- 
rpaHoSiiacTOBaH, BejniqnHa 3epeH b cpeAHeM 
0,008—0,015 mm, pe>xe ao0,3 mm. 3epHa 3ejieHoro 
KJiHHOnHpoKceHa HMeioT cjieAyromne yrjibi 2V: 
+67; +65; +61°; yroji cNg ao 56°. B iiMMepcim 

0 npeACTaBJimoT cofioii nojiocra BbinoJiHeHim cyjib^n- 
AaMii b rpanaTe Ha nepe^OBOM (JipoHTe MeTacoMaTunecKoro 3a- 
MemeHHH (Kop>KHHCKHlI, 1953). 
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(0,002) dbiJin H3MepeHbi noKa3aTejiH npejiOMJieHiin 
Ng = 1,742; Nm = 1,727; Np = 1,720. CyAH 

no cooTBeTCTByiomeii AnarpaMMe (CBeiiiHHKOBa h 
UlaSbiHHH, 1961), *ejie3HCTOCTb ero okojio 
60 moji. %. B rpaHaTe b6jih3h 30hh KjniHoniipoK- 
ceHa noHBJiHeTCH MHoro noftKHJiHTOBbix BKJHone- 
hhh cpaBHHTejibHO KpynHbix H30MeTpnnHbix 3epeH 
3 ejieHoro KJiiiHonupoKceHa, b to BpeMn xax MejiKHe 
ncne3aiOT 7 . 

Ilojiocy, nepexoAHyio ot rpaHaTOBOH 30 hm 
K KJIHHOnHpOKCeHOBOil, MOJKHO BblAeJIHTb K3K Ca- 
MOCTOHTejibHyio 30Hy nupoKceH-rpaHaTOBoro co- 
CTaBa, r^e nupoKceH HMeeT xejie3HCTOCTb, Hec- 
CKOJibKO OTJinnaiomyiocfl ot xejie3HCTOCTH npeAbi- 
Aymeft 30 hh . 3ejieHan KaiiMa KJiiiHonupoKceHa 
pe3KO OTAeJineTCH ot 3 ejieHOBaTO-dypoii H3MeHeH- 
hoh ueHTpajibHOH nacTH odjioMKOB. B amujiH^ax 
bhaho, hto cpeAH xajibKonupiiTa b pyAHoft dpeK- 
HHH nOHBJIHeTCH MHJUiepHT (BblAeJieHHH pa3MepOM 
0,3—0,5 mm ). IfaorAa xajibKonupHT nepenojmeH 

H30M6TpHMHbIMH BblAeJieHHHMH MHJIJiepHT3. 

CjieAyeT noAnepKHyTb, hto cnjiomHoii rpaHa- 
toboh xafiMbi BOKpyr nnpoKceHOBOH 30Hbi b od- 
jiOMKax MO>KeT ii He 6biTb, ho TorAa ecTb miipoKaa 
nojioca cjieAyiomero cocTaBa. U,eMeHT — xajibKO- 
nupHT. B Hero «norpy*eHbi» MHoroHHCJieHHbie 
3epHa rpaHaTaoT SecuBeTHoro (N = 1,780) aomhco- 
KpacHoro c hhthiictoh OKpacKoii ( N = 1,849). 
BecuBeTHbiH rpaHaT KoppoAnpyeTCH cyjibcfniAaMH 
B OTJIHHHeOTMHCO-KpaCHOrO, 3epHa KOTOpOrO HAHO- 
MoptJjHbi. Pa3Mepbi 3epeH 0,08—0,15 ao 0,8 mm. 
3Aecb »ce nonaAaioTCH OTAeJibHbie 3epHa h mohomh- 
HepajibHbie arperaTbi 3ejieHoro h decHBeraoro kjih- 
HonupoKceHa 7 8 . CpeAHiiH hx AnaMeTp ot 0,03— 
0,08 ao 0,1—0,3 mm. CpeAH Maccbi xajibKonupHTa 
nonaAaroTcn TadjiHTnaTbie, cABOHHHKOBaHHbie Kpn- 
CTajuibi SecuBeTHoro KjiHHOnHpoKceHa c nHTHaMH 
3ejieHofl OKpacKii. Ytoji 2 V = (+) 59—60°, 
yroji cJVg = 53—54°. rioKa3aTejiH npejioMJieHHH 
ero: Ng= 1,750 + 0,004; Np = 1,725. Odmaii 
>Kejre3HCT0CTb SToro ocBeTJieHHoro t^eppuaBriiTa 
okojio 70 moji. %. Koe-rAe bhaho, hto 3ejieHan 
OKpacna coxpaHHeTCH b ueHTpe h HCHe3aeT b Kpae- 
Bbix nacTHX 3epeH, t. e. odecuBeHHBaHiie— hb- 
jieHiie BTopiiHHoe. 

HapnAy c npoHBJieHHeM MaKpoMeTacoMaTHnec- 
KOH 30H3JIbH0CTH H3 MeCTOpOJKACHHH HopHJIbCKl, 


3Aecb npoHBJiaeTCH, Kan mbi BHAeJiii Bbirne, h mh- 
Kp030H3JIbH0CTb. I40H5ITH0, HTO BCe 33K0H0Mep- 
HOCTH, yCTaHOBJieHHbie A-HH MeTaCOM3THHeCKHX HH- 
(JjHJIbTpamiOHHblX M3Kp030H, CnpaBeAJIHBbI H A-UH 
MHKp030H. B A3HH0M CJiyHae HeT HHK3KHX COMHe- 
HHH, HTO MHKp030H3JIbH0CTb 3AeCb CBH33Ha C npO- 
HBJieHIieM CyjIb(J)HAOB, KOTOpbie CaMH HBJIHIOTCH 
nocjieAHeii MeTacoMaTiinecKOH 30 hoh. HecoMHeHHO, 
HTO B03HHKH0BeHHe HH(j)HJIbTpaHHOHHOH MeTaCOMa- 
THnecKOH 30HajibHOCTH 3Aecb ecTb cjieACTBiie na- 
AeHHH noTeHHHajia >Kejie3a BCTopoHbi ot TpemHHbi, 
noABOAHurefl pacTBopbi. CxasaHHoe xoporno hjijho- 
CTpupyeTCH kojiohkoh, npeACTaBJunomeii cxeMa- 
THHecKH cjiynan odpa30BaHHH cnjiouiHbix Mimpo- 
30H 9 : 

- [C'i - [C + "r P> j -> \r p'" + (c) ] -> 

-> [/>£]_*[/>£] -> ]rp 4 v i + /c^ >48] _ >l ^„vn ] _ >) 

KaK 3T0 MO>KHO BHAeTb Ha Ta6ji. XV, 1 , Jindo npo- 
HBJIHeTCH KOJIOHKa: 

-> [C']-> [C 11 + r P>GH ]-> irpii'} -> ir P % + (c)]-> 

-> \rp^] —> ]rp^ + KAn >iS ] -> [A+i^ 11 ] ->, 

KaK 3T0 MOJKHO BHAeTb Ha TadjI. XV, 2 . OdbIHHO 
*ejie3HCTOCTb KjiHHOnHpoKceHa h rpaHaTa b mh- 
Kpo30Hax TeM dojiee BbicoKan, neM djiuxe ohh pac- 
nojiaraioTCH k 30He cyjibcfniAOB. H adjuoAaeMbie 
COOTHOUieHHH H3XOAHTCH B nOJIHOM COOTBeTCTBHH 
C 3aK0H0MepH0CTHMH, TeOpeTHHeCKH yCT3H0BJieH~ 
HbIMH J\. C. KopJKHHCKHM (1953) 10 . 

B cjiynae BbimenpiiBeACHHOH kojiohkh MaKCH- 
MajIbHOe HHCJIO 30H (z m ax = 7) 3AeCb p3BH0 HHCJiy 
MHHepajiOB kojiohkh {tu = 6) njnoc eAHHima. Ta- 
Koe cooTHomeHiie roBopiiT Bnojib3y Toro, HTo(npn 
HajiiiHHH BbinojiHeHHbix nojiocTeii) 3Aecb HMejio MecTO 
B03Aei"icTBiie nepecbimeHHbix pacTBopoB (KopjKHH- 
ckhh, 1953) h, b nacTHOCTH, nocjieAHiie dbiJin nepe- 
cbim,eHbi >Kejie30M. IloAodHoe *e cooTHomeHiie ko- 
jiiinecTBa MHHepajiOB h 30H bo3mo>kho, xoth h 
TpyAHee, ycTaHOBHTb h a-uh odjiOMKOB 113 pyAHOfi 
dpeKHHii, rAe coxpaHiiJincb jnmib pejiHKTbi MeTa- 
COMaTHHeCKHX 30H, KOppOAHpOBaHHbie cyjibcjiHAaMH, 
npoHHKHiHMH BHyTpb yAajieHHbix 30H. Ecjih ynecTb, 
hto c cyjibcjiHAaMH 3Aecb ycTOHHHB rpaHaT c 
70 moji %. aHApaAHTa h KpucTajuibi KJiiiHonupoKceHa, 


7 Hanfiojiee KpynHbie 3epHa 3eJieHoro HJiiiHonupoiiceHa 9 TAe C — cyjiwjMAbi; rp — rpaHaT; K.m — kjihho- 

npoHBJiHioTCH b Tex MecTax, rAe cyjibcjjuAbi, MHHyn 30Hy rpa- nupoiiceH; apaScime un(j)pbi — >KeJie3HCT0CTb MHHepajiOB; 
HaTa, nonaAaioT b 30Hy 3eJieHoro KAHHonuponceHa h <})opMH- piiMCiaie uncjjpbi — nopnAOK 30h ot ueHTpa, iipyrjibie cko6- 
pyioT HeSoJibuine ynacTKii c ciiAepoHHTOBoii CTpyKTypoii. kh — BbinoJiHeHHbie noJiocTii b rpaHaTe. 

3Aecb, t3khm o6pa30M, ecTb ocHOBaHHe cmiTaTb o6pa30BaHne 10 Ha KajKAoii rpaHime Me>KAy 30HaMii nHc|)iiJibTpamiOH- 

KpynH03epHHCToro KJnmonupoKceHa OAHOBpeMeHHbiM c 06 - Hoii kojiohkh nponcxoAHT «noJiHoe 3aMemeHHe hah pacTBope- 

pa30BaHiieM AaHHbix cyjibcjiHAOB. Hue oahoto H3 MHHepaAOB hah >ne noAHOe BbinoAiieHiie noAO- 

8 Koe-rAe no TaioiM KpucTaAAaM o6pa3yioTCH nceBAO- CTeii, npimeM oahh MHHepaA mo>kct 3aMemaTbCH HecKOAbKiiMH 

M0piJ)03bi 3eAeHOBaTO-6yporo xAopiiTonoAO(5Horo h p«Aa Apy- MHHepaAaMH OAHOBpeMeHHO». ripn stom KAHHOnupoKceHbi (a 

rnx BTopiiHHbix MHHepaAOB. Mame >ne noAoGHbie nceBAOMop- Taione rpaHaTbi) c pa3Ai«HbiMH coAep>KaHiiHMii >KeAe3HCToro 

4>03bl 06pa30BaAHCb, nO-BHAHMOMy, KaK CHHTaiOT A. XI. TeH- KOMnOHeHTa AAH HH(})HAbTpaUHOHHOH KOAOHKH 6yAyT HEAHTb- 

khh h AP- (1961), no KpucTaAAaM ananiTa. ch caMOCTOHTeAbHbiMH 4>a3aMH (/KapunoB. 1959). 
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iiMeroimie ao 82 moji.% *ejie3HCToro KOMnoHeHTa, 
KOjiOHKa npiiMeT CAeAyiomHH bha: 

—> [C 1 ] —■> [C» + rpi 0 ] —-> [C + rpl t ” + K,Ati &2 ] —> 

—> \Kmi™ + (C)] —> [Kmyj -> [KJiti^] —>. 

nojiynaeTCH rnecTb 30H npn 5 MHHepajiax, t. e. 
h 3Aecb pacTBopbi 6 hah nepecbimeHHbiMH (Z max = 
= m + 1), b tom MHCJie >Kejie30M. 

CyAH no npucyTCTBHK) Koe-rAe cpeAH xajibKO- 
nnpiiTa AHH3oneK h npo>KHAKOB KBapna h najib- 
miTa, doAee no3AHee H3diipaTeAbHoe cyAb(})HAHoe 
opyAeHeHiie, ncnoAb3yioiii,ee >Kejie30 nnpoKceHO- 
Bbix h rpaHaTOBbix CKapHOB, TaKjKe 3Aecb nacTHH- 
HO npOHBHJIOCb U . rio-BHAHMOMy, B 3T0 >Ke BpeMH 
npn AaJibHeflineM noBbimeHira KOHueHTpaunn cepu 
(BeTexTHH, 1955) cpeAH xaAbKonupiiTa bhacjih- 
eTCH H MHAAepHT, H3CTHHHO 3aMeiH,aH neHTA3HAHT. 

HEKOTOPblE BOnPOCbl 0EPA30BAHHH 
CKAPHOB HOPHAbCK I 

Pacnojiaran phaom xhmhh6Ckhx aHaAH30B H3 
CKapHOBbIX 30H HHTpy3HH HopHJIbCK I, MbI HMeeM 
B03M0>KH0CTb opueHTiipoBOHHO cyAHTb o noBeAe- 
hhh rjiaBHefiuinx nopoAOodpa3yioiii,Hx okhcaob b 
npopecce CKapHiipoBaHiin raddpo-AOAepHTOB (opu- 
eHTiipoBonHO, Tan Kan HaAO ynuraBaTb pa3Hyio 
CTeneHb nocjrecKapHOBoro H3MeHeHHH nopoA). Kan 
coodmaAOCb HaMH paHee (3ojiOTyxHH h BaciiAbeB, 
1964), doAee hah MeHee CTadiiAbHO BeAyT cedn 
Si0 2 h A1 2 0 3 . 3aKOHOMepHO yBeAHHiiBaeTCH poAb 
CaO, Fe 2 0 3 , Ti0 2 h nomoKaeTCH poAb FeO, Na 2 0. 
Fle3aKOHOMepHO noBeAemie MgO, K 3 0 h n. n. n., 

HTO HaXOAHTCH B HBHOll CBH3H C nOCAeCKapHOBOH 
H3MeHeHHOCTbK) HeKOTOpbIX 0dpa3H0B. ,H,AH TOTO 
hto6h doAee yBepeHHO roBopHTb o noBeACHHH okhc- 
aob b npopecce, b toh >Ke padoTe HaMH nocTpoeHbi 
ABe AHarpaMMbi npHBHOC—Bbmoca no cnocody, 
peKOMeHAOBaHHOMy H. H. HaKOBHHKOM (1958). 
OAHa H3 HHX HAAKDCTpHpyeT H3MeHeHHH b coAep- 
JK3HHH OKHCAOB, nO CpaBHeHHK) C T3KOBbIMH B HC- 
xoahom raddpo-AOAepiiTe; BTopan — npupocT hah 
ydblAb COOTBeTCTByiOUiHX OKHCAOB KaJKAOH nOCAe- 
Ayiomen MeTacoMaTiiHecKon 30Hbi no cpaBHemno 
c npeAbiAymefl. 3Ta AHarpaMMa Aynrne OTpa>KaeT 
AHHaMHKy npopecca npn nepexoAe ot 30hm k 30He. 
OlIKCHpyeM TOT cjjaKT, HTO Si02 H AI2O3 Ha 3THX 
AHarpaMMax He noKa3biBaioT cymecTBeHHon noA- 
BH>KHOCTH, B npOTHBOnOAO>KHOCTb CaO, Fe 3 03 H 
ApyrHM OKHCAaM, nOKa3bIBaK3UJ,HM 33K0H0MepH0e 
HapacTamie, Aiido naAemie hx poAH b nopoAax h, 
CAeAOBaTeAbHO, b npopecce no Mepe yaaAeHHH ot 
T peuiHHbi, noABOAHmefl pacTBopbi. 3Aecb CKa3biBa- 
eTCH MeHee BbiconaH TeMnepaTypa odpa30BaHHH hh- 
(|)HAbTpapHOHHbix CKapHOB Boodme («0dpa3yiOTCH B 

11 Flo cxeMe: reAeH6epriiT (aHApaniiT) + (S.COa) -* 
KaJibmiT -|- xaAbKoniipiiT -)- KBapu. -f- (Oa). 


yCAOBHHX HeSOAblHHX TAySPH B CBH3H c BHeApehHeM 
MaAbIX HHTpy3HH»; ()KapHKOB, 1959), H OTAHHHe HX 
OT BbICOKOTeMnepaTypHbIX HBAeHHH MeT3MOp(|)H3Ma, 
npn KOTopbix He ycTaHaBAHBaeTCH npiiBHOC hah 
B bIHOC KaAbPHH, KpeMHe3eMa H TAHH03eMa (Kop- 
>KHHCKHH, 1948). 

KaK MO>KHO 6bIAO BHpeTb BblUie, MHHepaAOTHHe- 
CKHH COCTaB 30H He CAOJKeH. 30HbI MOHOMHHepaAb- 
Hbl H SlIMHHepaAbHb] (eCAH He CHHT3Tb CCjieHa). 
B nepBOM CAynae Bee KOMnoHeHTbi MoryT dbiTb 
nOABHJKHbl, HO (JiaKTHHeCKII IIMeeTCH OAHH HHepT- 
HblH — TAHH03eM, BO BTOpOM CAyHae MOHCeT npH- 
cyTCTBOBaTb em,e oahh HHepTHbin KOMnoHeHT (Tpe- 
THH HHepTHblH— BO BCeX CAyH3HX THT3H). K Ta- 
KOMy HHepTHOMy (MaAonopBiOKHOMy) KOMnoHeHTy 
b HauieM CAynae npiidAiDKaeTCH KpeMHe3eM. He- 
CMOTpn Ha to, hto H3BecTHbie AHarpaMMbi JX- C. Kop- 
>KHHCKOTO (1948, 1955) OTHOCHTCH TOAbKO K dHMe- 
TacoMaTHHecKHM H3BecTKOBbiM CKapHaM onpeAe- 
AeHHofi TeMnepaTypofi cTyneHH (HecKOAbKO doAee 
BbicoKOH, neM b HauieM CAynae), TeM He MeHee, ohh 
xoporno OTpajKaroT napareHeTHnecKHe cbh 3H Me*Ay 
HadAK)AaBUIHMHCH HaMH MHHepaAaMH B MeTaCOMa- 
THHeCKHX 30HaX FlopHAbCKa H 6bIAH HCn0Ab30Ba- 
Hbi aha HaHeceHHH Ha hhx ToneK Hamnx MeTacoMa- 
THHeCKHX nopoA H nOAOdHbIX nopoA, H3BeCTHbIX 
Aah CudupcKon nAaT(|)opMbi H3 AHTepaTypbi. npn 
3T0M MO>KHO BHAeTb (30A0TyXHH H BaCHAbeB, 1964), 
HTO HBCTBeHHO HaMeH3K)TCH ABe SHMHHepaAbHbie 
30HbI, CAeAyromHe 3a HCXOAHOH aAIOMOCHAHKaTHOH 
nopoAofl, a, hmchho, nHp0KceH-nAarH0KAa30Ban h 
nupoKceH-rpaHaTOBan. CAeAyeT OTMeTHTb, hto 
«CT eneHb MeTacoMaTHnecKon AeciiAHKapHH» 3Aecb 
MeHee 1 (aoxoaht ao 0,7), OHa noKa3bmaeT Heno- 
Topoe HaKonAeHHe Si02 b yipepd AI 2 O 8 , b OTAHHHe 
ot MeTacoMaTHTOB «IO>KHoro», rAe OHa BapbHpyeT 
ot 0,8 ao 1,3. 

Flpn noBbimeHHOM noTeHpuaAe KaAHH b pacTBO- 
pax OKOAOCKapHOBbie nnp0KceH-nAarH0KAa30Bbie 
nopoAbi 3aMemaioTCH no cxeMe: nuponceH + nAa- 
rHOKA33 + (K 2 O) —> OpTOKA33 + TpOCCyAHp + 
(MgO + Na 2 0). BbiAeA5iioui,HHCH npn stom b pac- 
TBop MgO MO*eT hath Ha AaAbHeHinyio AHoncHAH- 
3apnK), a Na 2 0 Ha aAb6HTH3apino BMeu;aiouj,Hx no- 
pOA npH pa3paCT3HHH OKOAOCKapHOBOH 30HbI. 
Hto-to noAoSHoe HadAioAaeTCH b CKapHonpoaB- 
AeHHH pyAHHKa «IO>KHbIH». 

F1.ah 3thx HandoAee BbicoKOTeMnepaTypHbix npo- 
HBAeHHH C ynaCTIieM 0pT0KA33a (KopJKHHCKHH, 
1953) HaMH npiiBOAHAiicb cnepnaAbHbie AHarpaMMbi. 

CKa3aHHoe Bbiine 0 noBeAemin okhcaob b no- 
poAax «yroAbHoro pyHbn» xapaKTepHO, b odureM, 
11 a-hh MeTacoMaTHTOB «IO>KHoro». KpoMe Toro, 
B nOCAeAHHX xoporno npOHBHAHCb MaKCHMyMbI OKH- 
CH KaAHH AHH OpTOKAa3COAep>KaipHX nopoA (3o- 
AOTyxiiH h BaciiAbeB, 1964). HandoAbinaH noA- 
BHJKHOCTb 3AeCb BbIHBAHeTCH y FeO II Fe 2 0 3 (He 
CTOAbKO 3a CHeT npiIBHOCa, CKOAbKO 3a CHeT OKHC- 
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jiemiH FeO), Na20, KaO, P2O5, S 11 TiCh. Hy*HO 
3aMeTiiTb, hto CaO (11 KaK dyATO dbi MgO) He AaioT 
3HaHiiTejibHbix BapnamiH, KpoMe cjiynaeB, Kor^a 
nopo^bi MeTacoMaTimecKiix 30H cpaBHimaioTCH c 
IICXOAHOH II3Bep)KeHHOH nOpOflOH. TaKIIM o6pa30M, 
b npouecce pa3pacTaHHH MeTacoMaTimecKiix 30H 
aKTIIBHOCTb CaO (ll B03M0JKH0 MgO) OTHOCIITeJIbHO 
cradmibHa 11 npii6jiii>KaeTCH k aKTHBHOCTii Si02 
11 AI2O3, Hero Hejib3H CKa3aTb 0 CKapHax «yrojib- 
Horo pynb5i», r^e flJiH CaO 11 MgO npii nepexoAeoT 
30HbI K 30He OTMeHaiOTCH 3HaHHTeJIbHbie BapHamiH, 
a flJiH AI2O3 11 Si02 MiiHiiMajibHbie. 

FIoBeAeHiie cyMMapHoro >Kejie3a (FeO + Fe20s) 
HcnbiTbmaeT KOJiedamiH, a HMeHHo: Ha (JiOHe odm,e- 
ro B03pacTaHiiH hmciotch 11 ynacTKH noHiDKeHHoii 
ero KOHueHTpamm. O pe3Kiix KOJiedamiHX koh- 
ueHTpamm *ejie3a b pacTBopax roBopiiT 11 iiob- 
TopHaa 30HajibH0CTb KpiiCTajuiOB rpaHaTa B CKap- 
HonpoHBJieHim py^HHKa «IO>KHbm». CorjiacHO 
JX- C. Kop>KiiHCKOMy (1948), mojkho othcctii no- 
AodHbie HBJieHHH 3a cneT peaKmiOHHoro H3MeHemiH 
pacTBopa, djiaroAapn neMy «Hanajio pocTa cicap- 
hoboii 30Hbi npoTeiraeT Bcer^a npii dojiee hii3koi"i 
KOHueHTpamm b pacTBope >Kejie3a, neM 3aBepme- 
Hiie pocTa». 06ui.ee HapacTaHiie noTeHmiajia »ejie3a 
b pacTBopax npiiBO^HT k peaKmiii 3aMein,eHiiH TeM- 
HOUBeTHbix MimepajiOB Bee dojiee >Kejie3iicTbiMii 
pa3H0CTHMII. 

Bcio raMMy >Kejie3HCT0CTii cocTaBOB 3ejieHbix 
KJIIIHOmipOKCeHOB CKapHOBbIX 06pa30BaHIIH Ho- 
piIJIbCKa I MOJKHO 6bIJI0 BHAeTb Bbime. FlOnyTHO 
3aMeTiiM, hto b 3Tiix nopoAax name KJiiiHoniipo- 
KceHbi He ycneBaioT npiiodpecTii Haiidojiee bhco- 
Kyio >Kejie3iiCT0CTb, Tax KaK em,e AO SToro ohii 3a- 
MemaioTCH cymecTBeHHO aHApaAHTOBbiM rpaHaTOM. 
PlHTepecHO, hto nepepa6oTKa MeHee >Kejie3iicToro 
KJiiiHonupoKceHa b 6ojiee >Kejie3iicTbm mojkct npo- 
HBJIHTbCH B BIIAO OdjieKaHIIH HaildOJiee KpynHbIX 
3epeH nepiKpepimecKOH KaftMOH dojiee >Kejie3HCT0- 
ro c'ocTaBa. 3oHajibHoe CTpoeHiie imiiHoniipoKce- 
hob — Boodme xapaKTepHan ocodeHHOCTb ciopHOB 
HopiiJibCKa. OTMeneHa TaK*e Koe-rAe 30Hajib- 
HOCTb KJiiiHonupoKceHa co CHiDKaiomeiicH >Kejie- 
3iiCT0CTbio cocTaBa, KOTopaH y>Ke He CMeHiuiacb 
noBbimeHiieM >Kejie3iiCT0CTii (Haiidojiee n03AHiie dec- 
UBeTHbie KJiiiHomipoKceHbi). Boodme Hy>KHO 3a- 
MeTiiTb, hto o6pa30BaHiie CKapHOBbix nopoA Ho¬ 
piiJibCKa Hanajiocb b ycjiOBimx Hapacraiom,ero 
noTeHmiajia mejie3a (c BpeMeHHbiMii oraociiTejib- 
HblMII nOHIKKeHIIHMIl), npOUIJIO Hepe3 M3KCIIMyM 
noTeHmiajia mejie3a (Haiidojiee mejie3iicTbie kjiii- 
HoniipoKceHbi, cymecTBeHHO aHApaAHTOBbie rpa- 
HaTbi ii BbicoKOTeMnepaTypHbie cyjibtpiiAbi) n AaJiee 
ihjio b ycjiOBHHx CHiDKaromiixcH TeMnepaTyp ii 
noTeHmiajia mejie3a odpa30BaHiie anocKapHOB, kot- 
Aa iiohbjihiotch amiAOT, cymecTBeHHO MarHe3ii- 
ajibHO-KajibmieBbift KJiimoniipoKceH, >Kejie3iiCTbm 
KJiiiHOSHCTaTiiT, KJiiiHOii,oii3iiT, nepexoAHbifi k mi- 


CTamiTy, ii cyjibtpiiAbi (xajibKomipiiT), b HacraocTii, 
3a cneT pa3Jio»ceHiiH >Kejie3HCTbix ciuiiiKaTOB c 
BbiAeJieHiieM KBapua ii KajibmiTa (3ojiOTyxim ii 
BaciuibeB, 1964). 

yniiTbiBan npoHBJieHiie Koe-rAe b CKapHax smt- 
AOTa II KJIIIH0U0H3IITa, IIHTepeCHO 3aMeTIITb, HTO 
nepBbift noHBJineTCH em,e npii 3HaHirrejibH0M no- 
TeHmiajie mejie3a ii ajHOMimim ii MomeT HaxoAHTb- 
ch b paBHOBecim c >Kejie3iicTbiMii ii cpeAHHMii rpa- 
HaTaMii, b to BpeMH KaK BTopoii odpa3yeTCH 3a cneT 
riiApaTamm rpoccyjinpa npii yMepeHHOM noTeH- 
miajie >Kejie3a (>KapiiKOB, 1959). 

npOHBJieHIIH MeTaCOMaTIIHeCKOH 30HaJIbH0CTII B 
CKapHax HopiiJibCKa OTJiimaioTCH Apyr ot Apyra 
nacTO He KanecTBeHHO (Hadop MimepajiOB noHTii 
0AIIH II TOT >Ke), a KOJIIIHeCTBeHHO. MaCHITadHOCTb 
HBJieHiiH b pHAe cjiynaeB He n03B0JineT Ha3BaTb 
MeTacoMaTiinecKyio 30Hy MaKp030H0i"i, a 3acTaB- 
JIHeT IIMeHOBaTb ee MIIKp030H0l"l. nOHHTHO, HTO cyTb 
HBJieHIIH B03HIIKH0BeHII5I MeTaCOMaTIIHeCKOH 30- 
HaJIbHOCTII OT 3T0T0 He II3MeHHeTCH II BCe 3aK0H0- 
MepHOCTii, ycTaHOBJieHHbie ajih MaKp030H cnpaBeA- 
JIIIBbl II A-*I MIIKp030H. B 3T01I CBH3II Hy>KHO OCTaHO- 
BIITbCH Ha npOHBJieHIIH OIlIICaHHOH Bbime MIIKpO- 
30HaJIbH0CTII B 3aJIb6aHAaX XaJIbKOniipiITOBbIX jkii- 
jiok, a TaioKe noAodHbix *e o6pa30BaHin"i BOKpyr 
o6jiomkob Ana6a30B, norpy>KeHHbix b xajibKoniipii- 
TOByio Maccy. B ashhom cjiynae HeT HiiKaKoro com- 
HeHIIH, HTO MIIKp030H3JIbH0CTb CBH3aHa C npOHB- 
jieHiieM 3Aecb cyjib(|)iiAOB, KOTopbie caMii hbjihiotch 
nocjieAHen, 3aMbiKaioiH,eH CKapHOBOii 30hoi"i ii Ha- 
xoahtch b paBHOBecim c KpacHbiM rpaHaTOM ii Haii- 
dojiee KpynHbiMii KpiicTajuiaMii 3ejieHoro ii 6ec- 
UBeTHoro 30HajibHoro KJiiiHonupoKceHa. Bee dojiee 
paHHiie cxapHOBbie o6pa30BaHHH, b tom Hiicjie ii 
>KejiT0BaT0-3ejieHbiH rpaHaT, ii ocodeHHO MejiKO- 
3epHIICTbIH 3eJieHbIH KJIIIHOniipOKCeH, IIHTeHCIIB- 
ho 3aMeiu,aioTCH cyjibt|)iiAaMii (xajibKomipiiT ii 
neHTJiaHAHT). Macca Kpyrjibix ii OBajibHbix bkjiio- 
HeHiiH cyjib(|)iiAOB b rpaHaTe y>Ke OTMenajiacb Bbime. 
CpaBHemie c mjmpaMii nacTiiHHO xajibKomipiiTii- 
3iipoBaHHoro niippoTima b noptJmpiiTax 113 toto 
*e ynacTKa MecTopojKAeHim, OKpyjKeHHbiMii no- 
AOdHblMII >Ke, HO xy*e Bbipa>KeHHbIMII MIIKp030- 
H3MII, HaBOAHT Ha MbICJIb, HTO xajibKoniipiiT-neHT- 
JiaHAHTOBbie JKIIJIKII, ITO-BIIAHMOMy, HBJIHIOTCH npe- 
06pa30BaHHbIM HIIKeJIIICTblM niippOTIIHOM. no aHa- 
jiorim c noAodHbiMii >Ke o6pa30BaHHHMii BamMa- 
KOBCKoropyAHiiKa Haypajie 12 (KopjKimcKim, 1948) 
mojkho, no-BHAHMOMy, CKa3aTb, hto 3tii niippoTii- 
HOBbie pyAbi B03HHKJIH b BbicoKOTeMnepaTypHyio 
CTaAHio npii hbhom npiiBHOce >Kejie3a, t. e. >Kejie30 
em,e coxpaHHJio cboio n0ABii>KH0CTb, b OTJiiiHiie ot 

12 «njiacToo6pa3Hoe py^Hoe TeJio okojio ahophtoboh- 
HHTpy3nii cJio>KeHO MarHeTiiTOM, AaJiee nepexoAnmiiM b 
cnJiomHyio nnppoTHHOByio pyAy (c BKparuieHHbiM rpanaTOM, 
MarHeTiiTOM h niipoKceHOM), a eme AaAee b xaJibKoniipiiTO- 
Byio pyAy». 
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HH3K0T6MII6p 3Ty p Hbl X yCAOBHH, Koraa IIMeeTCH 
jmuib HeSojibinan MecTHan Miirpamin. TaKiiM 06- 
pa30M, Hapnay c HecKOJibKO 6ojiee paHHHM MarHe- 
tiitom noAofiHbie cyjibtjmabi hbjihiotch Haiidojiee 
no3AHHM qjieHOM BbicoKOTeMnepaTypHoii accomia- 
UHH MiiHepajiOB CKapHOB ii cepa b stiix ycjiOBiinx 
HBJIHeTCH BbICOKOnOABIIJKHbIM SJieMeHTOM. MtO )Ke 
KacaeTCH Mean, OHa ocascaaeTcn 113 pacTBopoB npii 
n0Hii>KeHH0H TeMnepaType, «npoii3BOAH 3aMeme- 
Hiie xajibKomipiiTOM niipiiTa, mippoTima, Marae- 
TiiTa iijiii >Kejie30C0aep>Kaimix ciiJiiiKaTOB» (Kop- 
jkhhckhh, 1948). Kax ii b pyaax TypbHHCKHX pya- 
HIIKOB, B HopiIJIbCKOM MeCTOpOJKAeHIIH MOJKHO 
HafijHoaaTb cTpyKTypu 3aMem,eHHH xajibKomipii- 
tom niippoTima b Biiae nepiicjiepiiHecKiix xaeMOK 
II npOJKIIJIKOB. 

Pe3ioMiipyH Bee CKa3aHHoe Bbirne o cxapHonpo- 
HBJieHimx MecTopo>KaeHiiH, OTMeTiiM cjieayioiii.ee. 

1. Ha MecTopojKaeHim HopiiJibcx I npoHBiumcb 
IIHtJlHJIbTpaUHOHHbie II3BeCTK0Bbie CKapHbl AByX 
TIinOB.-OailH 113 HIIX npeaCTaBJieH oSbIHHbIMII «cpea- 
HeTeMnepaTypHbiMii» niipoKceH-rpaHaTOBbiMii n rpa- 
H3T0BbIMII 06pa30BaHII5IMII (pyaHIIK «y rOJIbHblfl 
pyqei"i»), BTopoii — «BbicoKOTeMnepaTypHbiMii» mi- 
poKceH-opTOKJia30BbiMii ii rpaHaTOBbiMii o6pa30- 
B3HIIHMH (pyaHIIK «10>KHbIH»). 

2. CxapHbi 3aecb, xoth ii hbjihiotch HHtjiiiJibTpa- 
miOHHbiMii, aaioT accomiamno MiiHepajiOB b MeTa- 
coMaTiiqecKiix 30Hax, noaoSHyio TaKOBOH b SiiMe- 
TacoMaTiinecKiix H3BecTK0Bbix CKapHax, ii MoryT 
6 biTb oxapaKTepii30BaHbi napareHeTimecKiiMii ana- 
rpaMMaMH, npea-TOJKeHHbiMii JX- C. Kop>khhckhm 
(1948, 1955). 

3. CxapHbl SHaOKOHTaKTa (pyaHIIK «yrOJIbHbIH 
pyHefl») COnpOBOJKAaiOTCH HeKOTOpbIMII HBJieHIIH- 
mh oporoBHKOBaHHH BMemaromiix CKapHbi ra66po- 
aojiepiiTOB (nacTHHHaH rpaHyjinmiH KpiiCTajiJiOB 
KJiiiHomipoKceHa npii He3HamrrejibH0M ii3MeHeHim 
iix cocTaBa, ajib6iiTH3amiH njianiOKJia3a, nacTiiH- 
ho aonojiHHTejibHan niipoKceHH3ami5i), hto Bbi3bi- 
BaeTCH He CTOJibKO TeMnepaTypHbiM B03aei"icTBiieM 
CKapHIipyromilX paCTBOpOB 13 , CKOJIbKO BTOpiIHHbIM 

13 TeMnepaTypbi iix h pacKaJieHHOro BMemaioiuero TeJla 

AOJI/KHbl 6bITb 6JIII3KH BBIIfly BeCOnOCTaBIIMOCTII IIX Macc. 


HaCbimeHIieM paCKaJieHHbIX TBepabIX IIHTpy3IIBHbIX 
nopoa JieTyniiMii KOMnoHeHTaMii c B03HiiKH0BeHiieM 
HeycToftHiiBoro coctohhiih ii rpaHyjumneH niipoK- 
ceHa. 

4. noBceMecrao npoHBiiJiocb 30HajibH0e CTpoe- 
Hiie CKapHOBbix o6pa30BaHiiii, ofiycjiOBJieHHoe na- 
aeHiieM noTeHmiajia >Kejie3a b pacTBopax b cTopoHbi 
ot TpeiaiiH. B oahiix caynanx sto MaKpo30Hbi, 
Bapynix, xax Boxpyr cyjibtjiiiaHbix jkhjiok,— miik- 
p030Hbi. MiiHepajiorimecKim cocTaB Tex ii apymx 
iiaeHTiineH ii npiiHmin MexaHii3Ma o6pa30BaHHH 
6e3ycjiOBHO oahh ii tot >xe. 

CjieayeT OTMeTiiTb ii HenTO Bpoae TeMnepaTyp- 
hoh 30HajibH0CTii b CKapHonpoHBJieHim pyamixa 
«10>KHbiH», rae c rora Ha ceBep OKOJiocKapHOBbie 
nopoabl II3MCHHIOTCH B IlOCJieAOBaTeJIbHOCTII OT 
BbicoKOTeMnepaTypHbix mipoKceH-rpaHaT-opTOKJia- 
30Bbix nopoa k niipoKceH-rpaHaT-cyjibcJniaHbiM 06- 
pa30BaHH5iM, rae cyjibijiiiabi hbjihiotch 3aMbiKaio- 
iu,ei"i MHKp030H0ii, n03*e KOTOpofl y>xe noHBJineTCH 
npeHHT (3ojiOTyxiiH ii BaciuibeB, 1964). 

5. O6pa30BaHiie CKapHOBbix nopoa Hanajiocb b 
ycjiOBimx HapacTaHim noTeHmiajia >xejie3a c Bpe- 
MeHHblMII OTHOCIITeJIbHbIMII nOHIDKeHHHMH, IIHOTAa 
oneHb pe3KHMii, cyan no cocTaBy 30HajibHoro rpa- 
HaTa, npomjio nepe3 MaKCHMyM (Haiidojiee xejie- 
3iiCTbii"i KJiiiHomipoKceH, rpaHaT aHapaairroBoro 
Tima ii BbicoKOTeMnepaTypHbie cyjibtjmabi) ii aaJiee 
b ycjiOBHHX CHiDKeHim noTeHmiajia >Kejie3a mjio 
o6pa30BaHiie anocxapHOB (snnaoT, MarHe3iiajibH0- 
II3BeCTK0BbIH KJIIIHOniipOKCeH, KJIIIHOSHCTaTIIT II 
cyjibcfmabi 3a cneT ,pa3Jio>KeHHH SoraTbix >xejie30M 
CIIJIIIKaTOB). 

6. BpeKHiieBbie ii jKiuibHbie xajibKomipiiTOBbie 
pyabl 3K30K0HT3KTa IIHTpy3IIH (pyaHIIK «IO>KHbIH») 
hbjihiotch CKapHOBbiMii ii nonaaaioT b rpynny mc- 
cTopojKaeHiifi MeaHO-HiiKeaeBOH cfiopMamm, tjia- 
UHH yMepeHHbix rjiySim (corjiacHO KJiacciicjiiiKamiii 
O. H. LUaxoBa, 1947), npeacTaBJinn CBoeo6pa3- 
Hbifi aHajior cxapHOB BymBejibaa (Wagner, 1929; 
Schneiderhohn, 1930). 


10 B. B. 30Jl0TyXHH 



HacTB IV 


r a a e a 1 

O ^MOOEPEHIJHAIJMM EA 3 AAbTOBOfl MArMbI 


BonpocaM flHcj 3 cj 3 epeHn.Han.HH 6a3ajibTOBOii Mar- 
Mbi nc3CBHiH,eHa ofimupHan cnemiajibHan jiHTepa- 
Typa. II TeM He MeHee ohh npoflojiJKaiOT oficyjKflaTb- 
ch h noHbme. PaSoTbi H. JI. BoyaHa h coTpyflHHKOB 
no cj)H3HKO-xHMHHecKOMy H3yHeHHio CHCTeM, npn6- 
jiHJKaromuxcH no cocTaBy k npnpoflHbiM, 3ajio- 
jkhjih ocHOBy flJiH CTporo HayHHoro noflxofla k 
anpo6au,HH uejioro KOMnjiexca nmoTe3, Bbicxa- 
3aHHbix paHee no 3T0My npeflMeTy. H. JI. Boya- 
hom (Bowen, 1922) 6biJi ccjjopMyjnipoBaH H3Becr- 
HblH peaKUHOHHblH npiIHUIin, 0CH0BbIB3HCb Ha 
KOTOpOM OH BbICKa3aJI HfleiO O npOHCXO>KfleHHH 
Bcero pa3HOo6pa3HH H3Bep>KeHHbix nopofl H3 eflii- 
hoh 6a3ajibTOBOii MarMbi. IIo3>Ke oh yxa3aji Ha 
to, hto b npopecce AiKjjtjjepeHUiiamiH 6a3ajibTOBOi"i 
MarMbi coflepjKaHiie >Kejie3a no OTHomeHino k Mar- 
HHK) B nOCJieflOBaTeJIbHOM pHfly TeMHOU,BeTHbIX MH- 
HepanoB HeyKJiOHHO pacTeT, aficojnoTHO yMeHb- 
rnaHCb. 3to HanpaBJieHne fliicjjcjjepeHUHauHH H3Be- 
ctho b JiHTepaType i<ai< «nyTb BoyaHa». OfiocHOBa- 
Hne Taxoro nyra flii(j)(j)epeHUHaunn c OTHOCiiTejib- 
HbiM HaKonneHiieM >Kejie3a (h napajuiejibHbiM a6- 
comoTHbiM ero nafleHneM) coflepjKHTCH Taioxe b pa- 
6oTax B. C. CogojieBa (CoSojieB, 1936, 1950), 
KOTopoMy npiiHaflJiejKHT h nepBeHCTBO b 3tom bo- 
npoce. 

BMecTe c TeM pnfl uccjieflOBaTejieii, b tom Hiicjie 
K. H. OeHHep (Fenner, 1929), B. C. CoSojieB (ajih 
«aHrapcKoro Tima», 1936), H3yHan- KpiiCTajuiH3a- 
mno 6a3ajibTOBbix MarM, npniujni k BbiBOfly o Ha- 
npaBJieHini flii(j)(j)epeHUHauHH c aSconiOTHbiM Ha- 
KonneHiieM >Kejie3a b KOHeHHbix fli«j)(j)epeHUHaTax 
(«nyTb OeHHepa»). Jlojiroe BpeMH ara flBa nyTH 
flii(j)(j)epeHLi,Haii,HH npoTiiBonocTaBJiHJincb flpyr flpy- 
ry. BnepBbie Ha BaurHyio pojib paBHOBecun okhcjiob 
>xejie3a h JieTyniix KOMnoHeHTOB MarMbi (h npe>Kfle 
Bcero BOflbi) yi<:a3aji b H3BecTHOH pafioTe JXm. KeH- 
Heflii (KeHHeflu, 1950), KOTopbiii npeflJiojKiui h cno- 
co6 noflcneTa napmiajibHoro flaBJieHHH KHCJiopofla 


npn KpHCTajuiH3aH.HH H3Bep>KeHHbix nopofl. Ilo3>Ke 
oh (1955) noflnepKHBaji, hto «6a3ajibT c bmcokhm 
OTH omeniieM FeO : Fe 2 0 3 6yfleT fliicjjcjjepeHUHpo- 
BaTbCH no HanpaBJieHino k cj)eppora66po, Tax Kai< 
>Kejie30 KOHU,eHTpnpyeTCH b ocTaTOHHOii jkhako- 
cth, cjieflyn, TaxiiM o6pa30M, OeHHepoBCKOMy 
nyTH flii(j)(j)epeHii,HaH.HH. Ba3ajibT c hh3khm otho- 
meHiieM FeO : Fe 2 0 3 6yfleT fliicjjcjjepeHUHpoBaTbCH 
no HanpaBJieHino k fliiopiiTy h rpaHHTy c kohuch- 
Tpamieii b ocTaTOHHOii jkhakoctii KpeMHe3eMa h 
iH.ejiOHeii, cjieflyn, TainiM o6pa30M, HanpaBJieHino 
fli«j)(j)epeHii,naH,HH BoyaHa». 

H. JI. BoyaH (Bowen, 1947) b CBoe BpeMH yira- 
3biBaji Ha BaJKHyio pojib Toro, 6biJia MarMa «cyxoii» 
hjih HeT 11 cmiTaji, hto CxaeprapflcxaH MarMa cjie- 
AyeT nyTH BbiC0K0JKejie3iiCT0ii flii(j)(j)epeHUHauHH, 
Tail i<ai< npopecc npoxofliiJi b ycjiOBiinx «cyxoii»- 
CHCTeM bl. 

B flajibHeiimeM aKcnepiiMeHTajibHbiMii pafioTa- 
MH no CHCTeMaM 3Kejie3HbIX okhcjiob, b TOM HHCJie 
no cucTeMe MgO — FeO — Fe 2 0 3 — Si0 2 (Muan, 
1955, 1958; Muan a. Osborn, 1956), 6biJia noxa- 
3aHa BaJKHOCTb nocTOHHCTBa napmiajibHoro flaB- 
jieHHH KHCJiopofla b onpeflejieHiui HanpaBJieHiin 
H3MeHeHHH COCTaBa JKIIflKOCTII B TeHeHHH KpiICTaJI- 
Jin3au.nn. BbiJia BbiCKa3aHa nflen, hto flBa pa3- 
jniHHbix nyTH fliicj)(j)epeHUHauHH 6a3ajibTOBOii Mar¬ 
Mbi, nO-BHflHMOMy, 33BHCHT OT TOrO, OCTaeTCH no- 
CTOHHHblM B TeHeHIie KpiICTaJIJIH3aUHH oSlUHli co- 
CTaB CMecu hjih napunajibHoe flaBJieHiie KHCJiopofla. 

Il3yHeHiieM cucTeMbi FeO — Fe 2 0 3 — Si0 2 
(Muan, 1955) 6hjio noi<a3aHO, hto HanpaBJieHne 
paBHOBecHOii KpHCTajiJiii3aumi oahoii 11 toh >i<e a 
JKIIflKOCTII p33JIHHaeTCH B 3aBHCHMOCTH OT TOrO, HTO 
OCTaeTCH nocTOHHHbiM: o6iuiiii cocTaB hjih napun- 
ajibHoe flaBJieHiie KHCJiopofla. 

B nocjieflyioiueH pa6oTe E. O. Oc6opH4 (Os¬ 
born, 1959), KpoMe paBHOBecHOii KpHCTajiJiii3amin 
npn nOCTOHHHOM oSlfleM COCTaBe H npn nOCTOHHHOM 
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filOj, Sec% 


Our. 51. HeKOTopbieiiJuiiocTpamni k pa6oie E.cp. Oc6opHa (Osborn, 1959) 

B jieBOii (naCTH AHarpaMMbi >Kejie3HCT0CTb — Si0 2 npe^CTaBJieHa rpynna 3KcnepnMeHTajibHbix npuBbix, 
b npaBOii — noMemeHbi KpiiBbie MarMaTtiuecmiX cepiiil 


napmiajibHOM AaBjieHnn i<ncjiopo,na, o6cy*,na- 
iotch eme ABa Tima KpiiCTajiJiH3amin: (JipaKmiOH- 
Haa KpncTajuiH3amm npn iioctohhhom o6meM 
cocTaBe h (JjpaKmiOHHaH KpncTajuiH3amm npn no- 
CTOHHHOM napmiaJIbHOM AaBJieHHH KHCJIOpOAa B 
CHCTeMeMgO — FeO — Fe 2 0 3 — Si0 2 . Abtop npii- 

XOflHT K BbIBOAy, HTO «I<pailHHH (JjpaKUHOHHaH I<pil- 
CTajuiH3amm jiioOoh CMecu npii iioctohhhom oSigeM 
COCTaBe MOJKeT npOH3BO,HHTb TOJIbKO BblCOKOJKeJie- 
3HCTbie AiKjxJiepeHmiaTbi)). FIpimeM ajih 6a3ajib- 
toboii MarMbi OTHomeHiie Fe 2 0 3 : FeO ajih nepBHH- 
hoh CMecu He HBJineTCH BaiKHbiM, Koma paccMa- 
TpiIBaeTCH n03AHHH XOfl (JjpaKUHOHHOH KpiICTaJI- 
JIH 3aH,HH. 

B pe3yjibTaTe paccMOTpeHim neTbipex bo3mojk- 
hmx nyTen KpncTajuiH3amni pacnjiaBa b CHCTeMe 
MgO — FeO — Fe 2 0 3 — Si0 2 E. O. OcOopH npii- 

XOAHT K BbIBOAy, HTO XOTH npii paBHOBeCHOH Kpil- 
CTajuiH3amm h cyigecTByeT ocHOBaTejibHoe pa3- 
JIHHIie 3aBHCHMOCTH OT peiKHMa KHCJIOpOAa, HO 
«KOHeHHbie jkhakocth h MimepajibHbie accomiamm 
pa3JiiiHaiOTCH He onenb ciuibHO». Opai<mi0HHaH *e 
I<pHCTaJUIH3amiH B 3aBIICIIMOCTH OT nOCTOHHCTBa 
oSigero cocTaBa hjih napmiajibHoro AaBJieHim kiic- 
jiopo,na «nopa3HTejibHO pa3JiiiHaeTCH, o6pa3yn oneHb 
HenoxoiKiie no cocTaBy 11 b KOJiiiHecTBeHHOM otho- 
ineHHii KOHeHHbie jkii,hkocth». 


Me*Ay AByMH OTMeneHHbiMii TimaMii KpiiCTaji- 
JIH3amiH JieiKIIT 6eCI<OHeHHbIH pHA npOMeJKyTOHHbIX 
nyTeft. 

Ha 4>nr. 51 BOcnpoii3BO,HHTCH 1 HeKOTopbie hji- 
jHOCTpamm k pafioTe E. O. OcOopHa (Osborn, 
1959), r\ne b JieBoii Hacra piicyHKa ceMeftcTBO i<pn- 
Bbix Tima n —132—40—24, n — c — d h n — b 
npeflCTaBJineT co6oh ii3MeHeHiie okhchoto otho- 
meHIIH flJIH afiCOJIIOTHO (JjpaKmiOHIipOBaHHOH JKHfl- 
kocth c nepBOHanajibHbiM cocTaBOM n. KpiiBbie, 
H3o6pa>Kaion;iie OTHomeHiie f (FeO + Fe 2 0 3 /Fe0+ 
+ Fe 2 0 3 + MgO)£Si0 2 , 03H3HaiOT BbiHiicjieimoe Ha- 
npaBJieHiie h BejniHimy H3MeHeHHH napmiajibHoro 
AaBJieHim Kiicjiopo.ua b Tenemie (JipaKmiOHHOH i<pn- 
CTajuiH3amin. E. O. OcfiopH OTMenaeT, hto npF 
COBepmeHHOM (JipaKmiOHIipOBaHIIII AOJI>KHbI 6bITb 
ABe KpafiHiie KpHBbie: a) jkhakocth ABiiraioTCH c 
yMeHbmemieM napmiajibHoro .naBJieHim Kiicjiopo.ua 
I< (J)aHJIHT-MarHeTHT-KpeMHe3eMHOH 3BTeKTHI<e H 
6) JKiiAKOCTii ABiiraioTCH c B03pacTaHiieM napmiajib¬ 
Horo jraBJieHHH Kiicjiopo.ua k niipoi<ceH-MarHe3iio- 
(J)eppnT-KpeMHe3eMHOH 3BTei<THi<e. nepBbin cjiy- 
nan Ha (Jiiir. 51 noi<a3aH Kpimon n — 132—40—24, 
BTopon cjiynan Ha cjjiir. 51 OTcyTCTByeT, ho aojdkch 


1 npiiBOAHTCH no paboTe flonepa h Thjijih (Yoder a. 
Tilley, 1962). 


147 


10* 



6biTb o6o3HaneH kpHBOH, KpyTO onycitaioiueHCH 
BnpaBO ot n. Kpiman n — b o6o3HanaeT cjiynaii, 
itorna napunajibHoe naBJiemie B03pacTaeT BnHTepo, 
b TeneHne KpncTaju 1 n 3 an.nn, itpiiBan n — c — d 
o6o3HaneT cjiynafl, itorna napmiajibHoe naBJiemie 

KHCJIOpOna nOCTOHHHO. 

E. O. OcfiopH (1959) yKa3biBaeT, hto, npoBonn 
aHajiorHH c npupoAHOH 6a3ajibTOBOH MarMOii, «Hynt- 
HO nOMHHTb, HTO B 3TOM CJiyHae ItpiICTaJIJIH3aUHH 

6yneT npoMe>KyTOHHOH Mentny itpHCTaaaH3auHeH 
npn a6cOJIK)THOM paBHOBeCHH H afiCOJHOTHOM (J)paK- 
UHOHHpOBaHHH. FjiaBHOe OTKJIOHeHHe OT aScOJIIOT- 
HOH (JjpaKUHOHHOH ItpiICTaJIJIH3aUHH B CTOpOHy K 
npoMe)KyTOHHOMy Timy KpHCTaaaH3auHH 3aitJiio- 
HaeTCH B CHHJKeHHH H yMeHbHieHHH flJIHHbl KpHBOH 
n — 132 — 40 — 24, hto Bbi3biBaeT dojibiuee cxon- 
ctbo c KpHBOH n — c — d no HanpaBJieHHio h no 
naime. Kpiman ti — c — d He 6y.neT H3MeHena 
yMeHbmeHHeM CTeneHH (JipaKUHOHHpoBaHHH, 3a hck- 
jHoneHHeM toto, hto HtunitocTb 6yneT ocraHaBJiH- 
BaTbCH b C, ecjiH nonaep>KHBaeTCH adcojuoTHoe 
paBHOBecne». 

llocKOjibKy SKcnepHMeHTajibHO b CHCTeMe 
MgO — Feo — FeaO- — SiOa 6 hjio noitaaaHO, hto 
(J) paKH,HOHHaH KpHCTaJUlH3aU,HH MOHteT C03AaTb nsa 
pa3JiHHHbix HanpaBJieHHH sbojiiouhh pacnjiaBa 2 b 
33BHCHMOCTH OT peiKHMa KHCJIOpOna, 6bIJIO HHTepeC- 
HO CpaBHHTb C HHMH HanpaBJieHHH A«4 ) 4 )e P eH1I ' Ha " 
HHH ecTecTBeHHbix 6a3ajibTOBbix MarM. 3 to cnejia- 
ho E. O. OcdopHOM Ha cnemiajibHOii nuarpaMMe 
(cm. (Jjht. 51, npaBan nacTb). TojieiiTOBbie 6a3ajib- 
Tbi (Nockolds, 1954) h Citaeprapncitue (J)a3bi (Wager 
a. Deer, 1939) pacnojiaraiOTCH b tom Hte HanpaBJie¬ 
HHH, hto h HtiinKOCTH, o6pa30BaHHbie npn (JipaK- 
U.HOHHOH KpHCTaJIJIH3aU.HH B CHCTeMe MgO — FeO — 
Fe203 — SiOa npn nocTOHHHOM odipeM cocTaBe. 
HanpaBJieHHH KpHCTajuiH3amiH aHne3HT-namiT-piio- 
namiTOBOii cepmi (Nockolds, 1954) h 6a3ajibT-aH- 
Ae3HT-nauHTOBOii accouiiauiiH Kacitana (Turner a. 
Verhoogen, 1951) aHajioniHHbi itpiiBbiM itpiiCTaji- 
jiH3auiiH pacnjiaBOB npn nocTOHHHOM napunajibHOM 
naBJieHini KHCJiopona. 

PlHTepecHa Mbicjib E. <t>. OcdopHa (1959) o 
B33HMHOM pacnojiOHteHim KpiiBbix npuponHbix ce- 
pHH itait noi<:a3aTejie Toro, hto MaTepiiHCKan MarMa 
AJiH cepim 2—4—5—6— 7 h IV — V — VI JientiiT Ha 
TOJieilTOBOM nyTH KpHCTaJIJIH3aUHH (I — II—III). 
nepBHHHan Hte MarMa nan Bcex 6a3ajibTOB OTBenaeT 
cpenHeMy TOjieiiTOBOMy ojiiiBHHOBOMy 6a3ajibTy 
(OKOJIO TOHKH I), (JipaKUHOHHaH KpiICTaJIJIH3aUHH 
KOTopoii ii naeT TOjieiiTOByio cepnio. 3 to HanpaBJie- 
Hiie MOHteT npepBaTbCH, ecjni «noHBJineTCH ra30Ban 
(J)a3a h naBJiemie itucjiopona cnocodHO nonnep- 
JKHB3TbCH dojiee HJIH MeHee nOCTOHHHbIM HJIH B03- 

2 E. ®. OcPopH noAHepKiiBaeT, hto <oth nym hbjihiotch 
ecTecTBeHHbiMH h nocJieAOBaTeJibHOCTb, cymecTByioman cpeAH 
(J)a3, CJieAyioman: MarHe3naJibHO->KeJie3iiCTbie ojiiibhhu, Mar- 
He3iiaJibHO->KeJie3HCTbie mipoKceHbi n MarHeTiiT». 


pacTaTb, Torna HanpaBJieHiie b H3MeHeHini cocTaBa 
JKIinKOCTH HBJIHeTCH nOHTH r0piI30HTaJIbHbIM. 3 tO 
nocjienHee HanpaBJieHiie b H3MeHeHHii cocTaBa pac- 
njiaBa — nyTb, BenyiUim k HopMajibHbiM aHne3ii- 
TaM, namiTaM h pnojiHTaM» (Osborn, 1959). 

TaM, rne odiunii cocTaB oeraeTCH nocTOHHHbiM, 
(JipaKUHOHHaH KpncTajuiH3auHH c yMeHbineHiieM 
napmiajibHoro naBnemin itucjiopona uneT no Timy 
KpHBbIX I — III H Sk 1 — Sk3 (cm. 4)Iir. 51). 3tot Tim 
KpncTajuiH3auHH, no E. O. OcdopHy (1959), npo- 
HBJineTCH b odmupHbix H3JIHHHHHX JiaB b Heopore- 
HiiHecKiix odjiacTHX h b MarMax njiacTOBbix HHTpy- 
3 h ft. B ycjiOBimx nocTOHHHoro ii B03pacraioiuero 
napmiajibHoro naBJiemm itucjiopona b npopecce 
(JjpaKUHOHIipOBaHHH MarMbI KpiICTajIJIH3aUHH pac- 
njiaBOB 6yneT no HanpaBJieHHio aHajioniHHa itpn- 
bhm 2—4—5 —6— 7 h IV — V — VI (cm. (Jmr. 51). 
3th HanpaBJieHHH xapaKTepHbi nan 6a3ajibT-aHne- 
3HTOBHX CepiIH OpOreHHHeCKHX nOHCOB. 

Ha (JiOHe nsyx ynoMHHyrax TimoB itpiiCTaji- 
JIH3aUHH MOryT npOHBJIHTbCH OCJIOJKHHIOIUHe (Jiait- 
Topbi, Taiine itait CTeneHb OTneaemm njianioitJia3a 
OT JKHAKOCTH Ha paHHHX CTaAHHX KpHCTaJIJIH3aUHH. 
npn 3anepjKKe Bbineaemm njianiOKJia3a 113 MarMbi, 
hto MOHteT 6biTb, HanpiiMep, npn bhcokom nap- 
UiiajibHOM naBJieHHii Bonbi, itait noita3biBaiOT pa- 
6 oth Honepa (Yoder, 1955) no CHCTeMe n,nonciin— 

aHOpTHT —- Bona, «B03HHItaK)T BbIC0K0rJIHH03e- 
MHCTbie MarMbi, xapaitTepHbie nan 6a3ajibTOB h aH- 
ne3HTOB oporeHOB h HeitOTopbix npyrux MarM». 

Kait cjienyeT H3 npiiBeneHHoro Bbime, E. <t>. Oc- 
6opH (1959) CHHTaeT napmiajibHoe naBJieHiie khc- 
jiopona npn (JjpaKUHOHHOH KpHCTajiJiH3aunn rjiaB- 
HblM (JiaitTOpOM, OnpeneJIHIOIUHM nyTb ItpiICTaJUIH- 
3aumi 6a3ajibTOBbix pacnjiaBOB, t. e. 6yneT jih sto 
H anpaBJieHiie yBejinneHiiH conepHtaHim itpeMHe- 
3eMa h yMeHbmeHHH okhcjiob Htejie3a (ii3BecTi<OBO- 
iueaoHHOii nyTb) hjih HanpaBJieHiie yBejnineHiiH 
itojiHHecTBa okhcjiob Htejie3a npii MajiOM H3MeHe- 
hhh conepntaHHH itpeMHe3eMa (TOjieiiTOBbiii nyTb 
KpncTajuiH3aunn). flepBoe HanpaBJieHiie TpedyeT 
AodaBJieHHH itiicjiopona it CHCTeMe. Tait itait stot 
nyTb xapaitTepeH nan 6a3ajibTOBbix MarM opore- 
HOB, E. O. OcdopH CBH3bIB3eT 3TO C BbICOKHM 
conepHtaHiieM bouh b MarMe oporeHOB b TeneHiie 
nntjxjiep eHUiiaun n, cmiTan hto «itncjiopon MOHteT 
odpa30BaTbCH npHn.HCCouHauHHBon.bi, yrjieitHCJiOTbi 
ii npymx KiicjioponconepHtaiuiix ra30B, ho o6hhho 
B ona nOa>KHa HBJIHTbCH OCHOBHbIM HCTOHHHKOM KHC- 
aopona». Bona, no-BiinHMOMy, 33HMCTByeTCH Mar- 
moh npii nponBHHteHim nepe3 ocanoHHbie noponbi 
reociiHKjiHHajieii. Ba3ajibT0Ban MarMa, BHenpnncb 
b oporeHHbiii none, odoraiuaeTCH Bonoii h o6hhho 
H a rjiydime naeT npn (JjpaKmiOHHoii itpHCTajuiH- 
3auHii itpynHbie HHTpy3iiii rpaHHTOB h rpaHonno- 
Phtob, b npoTHBonojioiKHOCTb HeoporeHHbiM odjia- 
cthm, rne OHa dbiCTpo nonHHMaeTCH no pacitojiaM 
(ii3penita 3anojiHHH njniTOo6pa3Hbie pe3epByapbi) 
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cjiadoAHtJjtJjepeHUiipoBaHHaH h 3acTbiBaeT nan 3K- 
CTpy3HBHbifl 6a3ajibT 3 . llpeAnojiaraeTCH Tannre b 
oporeHHbix oSjiacTHX Ha rAybime npncyTCTBiie 
yjibTpaMacJjHHecKiix nopoA nan «AonoAHiiTeAbHoro» 
npo^yKTa npn o6pa30BaHim rpamiTOB h rpaHOAiio- 
piITOB. 

HecKOjibKO no3>Ke E. <t>. Oc6opH (Osborn, 1961) 
npeflJiojKHJi cxeMy AByx rpynn peaKmiOHHbix cepnii, 
no (JjopMe noAO0Hbix peaKUHOHHOH cxeMe H. JI. Bo- 
ysHa (Bowen, 1922) 4 . 

JX Be rpynnbi cepnii OcbopHa 6 mah cocTaBJieHbi 
AAH pa3JIHHHbIX yCJIOBHH pe>KHM3 KIICAOpOAa C 
Hcnojib30BaHiieM AaHHbix no cncTeMe MgO — 
CaO — FeO — Fe203 — Si02. IToao6ho cxeMe 
BoyaHa, o6e cxeMbi OcbopHa coctoht h3 
npepbiBHbix cepnii 4ieppoMame3naAbHbix Mimepa- 
jiob n HenpepbiBHbix cepnii Ca — Na nojieBbix rnna- 
tob. y cepnn, B03Hni<aioin,eH npn tjjpaKUHOHHoii 
KpncTajuni3aunn 6a3ajibTOBOii MarMbi npn no- 
ctohhhom BbicoKOM napmiaAbHOM AaBAeHHH KIIC- 
jiopo^a, npepbiBiiCTbiii pnA 4)eppoMame3najibHbix 
MimepajiOB 3aKaHnnBaeTCH aMcjinfionoM n 6 iiotiitom. 
MameTHT, noAO0HO cepnn nojieBbix ninaTOB, Tan- 
nre AaeT cepnio TBepAbix pacTBopoB n KpncTajiJin- 
3yeTCH, HaniiHan c paHHeii hah cpeAHeii CTaAnii 
AO KOHua npopecca. MameTHT, BbiAejimomniicn 113 
npupoAHOii MarMbi, Beponrao, ii3MeHneT cboh co- 
CTaB ot 6ojiee Bbiconoro coAepnraHiin hohob Ti +4 , 
Cr +3 ii Al +3 no HanpaBAemno k HiiCTOMy Fe30 4 . 
MameTHT coocanrAaeTcn c HAeHaMii AByx Apyrnx 
cepnii 3T0ii cxeMbi n ocTaTOHHan ntiiAKOCTb odora- 
iyaeTCH KpeMHe3eMOM. 

B cxeMe ajih oneHb Hii3Koro napmiajibHoro AaB- 
jieHHn KiicjiopoAa MameTHT ynte He HBAneTcn oc- 
hobhoh 4ia30ii ii ero MecTO 3aHiiMaeT cepnn ntene- 
3iiCTbix oahbhhob, a ocTaTOHHan HtiiAKOCTb ofiora- 
maeTcn FeO n oSeAHneTcn Si02. OcfiopH (Osborn, 
1961) cmiTaeT npneMJieMoii nepByio cxeMy ajih 

3 Pa 3 JiiimiH b AntjicjiepeHmiamiH 6 a 3 aJibTOBoft MarMbi b 
oporeHHbix ii HeoporeHHbix oPjiacTsix noAHepKiiBaJiiicb eme 
paHee B. C. Co 6 oJieBbiM (Te 3 iicbi XVII ceccim MTK, 1937 ). 

4 BoysH 9toi"i cxeMoii, Kan ii 3 BecTH 0 , noflHepKHyji Baw- 
HOCTb peaKLUIOHHbIX COOTHOUieHIltt CpeflH MHHepaJIOB H 3 Bep- 
>KeHHbix nopoA ajia bo3mo>khoctii AinJi(j)epeHU,iiamiH, b npo- 
THBOnOJlOJKHOCTb SBTeKTOIIAHOMy Tliny COOTHOineHIlii. ripii- 
MeHiiTeJibi-io k KpiiCTaJuiii 3 amiii TpannoBoft MarMbi B. C. Co- 
GoJieB ( 1936 ) BHec ii 3 MeHeHiiA b cxeMy peaKmiOHHbix ot- 
HOuieHiiii BoysHa. napaJiJieJibHO puny ruiarnoKJia 30 B, CMe- 
haioiuiixca MiiKponerMaTiiTOM, oh nocTpoiui ABa pnAa TBep- 
Abix paCTBOpOB (JieMHHeCKIIX MHHepaJIOB (OJIHBHH II KJIHHO- 
nupoKceH), CMeHHioiiuixcH poroBoil o 6 MaHKoft. IlHTepecHO, 
hto AJin runepcTeHOBbix Ana 6 a 30 B B. C. Co 6 oJieB ( 1936 ) AaeT 
HecKOJibKO iiHyio cxeMy: pnA KJiiiHonupoKceHa pa 36 iiBaeTCA 
Ha ABe CTyneHii (KJiiiHonupoKceH I n KJiiiHonupoKceH II — 
mipoKceH Bajin). 06 e BeTBii (JieMimecKiix MHHepaJIOB (ojiii- 
BiiHOBan ii mipoKceHOBasi) CMeHAioTCA riinepcTeHOM h AaJiee 
SiiOTiiTOM. IlonyTHO OTMeTiiM, hto nocJieAHHA cxeMa ajia no- 
POA HOpiIJIbCKIIX AIl 4 x}>epeHmipOBaHHbIX IIHTpy 3 IIl“l 6 bIJia B 
nocJieAHee BpeMA yTomeHa M. H. ToAJieBCKHM ( 1958 ), koto- 
pbiii BbiAeJiaeT b neii Tpii pAAa (^eMimecKiix MHHepaJIOB (ojih- 
BIIH — HOpMaJIbHblft miJKOHHT — poMGimecKiift mipoKceH 
mill cy 6 KaJibmieBbift iiidkohht). 


4)paKmiOHHOKpiiCTajuni3yioineiicn 6a3ajibTOBOii 
MarMbi co 3HaHHTejibHbiMH coAepjKaHimMii bo am, 
c o6pa30BaHiieM H3BecTK0B0-ii;eA0HHbix cepnii opo- 
reHOB, BTopan cxeMa npiuiontiiMa atih noAobHOii nte 
MarMbi, ho c ManbiM coAepntaHiieM bo am, Aanan 
6a3ajibTbi 11 ra66poiiAM nnacTOBoro Tima. 

OcbopH, ocHOBbiBancb Ha SKcnepiiMeHTajibHbiX 
paSoTax, nojiaraeT, hto KpHTnnecKHM (JiaKTopoM 
A Tin ocyinecTBJieHim nepBOii peaKUHOHHOii cxeMbi 
6 mjio OTHOCiiTejibHO BbicoKoe napmiajibHoe Aanjie- 
Hiie KiicjiopoAa, bo3mo>kho 10 -7 arriM. 

fiioAep 11 Thjijih (Yoder a. Tilley, 1962) noA- 
nepKiiBaioT BantHoe 3HaneHiie ATin obcyntAaeMbix 
BonpocoB HafijnoAeHiiii HaA acjxjieKTOM OKiicneHiin 
ojihbhhob 11 KJiiiHonupoKceHOB. 06pa30BaHiie Mar- 
HeTHTa 11 SHCTaTirra 113 ojuiBima b pnAe cjiynaeB, 
no-BiiAHMOMy, o6n3aHO OKiicjieHino, a He peaKUim 
c jkhakoh tf)a3oii (Muir, Tilley a. Scoon, 1957). 
Bo3MontHO, hto npoAyKTaMH OKiicjieHim MoryT 

6biTb 3HCT3THT ii MarHesnocJieppHT. 

Mro nacaeTcn OKiicjieHim KJiiiHonupoKceHOB, 
to JKejie3iiCTbiii KOMnoHeHT ero MonteT pa3JiaraTbcn 
Ha MameTHT, KpeMHe3eM 11 BOjuiacTOHiiT hah nte 
6e3 BbiAeneHim MarHeTiiTa c BxontAeHiieM b kjihho- 
mipoKceH MOJiei<yjibi ^lepMana (Yoder a. Tilley, 
1962). 3 th aBTopbi yKa3biBaiOT, hto noAofiHbie peaK- 
U.HH npiIBOAHT K B03paCTaHHIO coAepHtaHim Si0 2 
b ntiiAKOCTH, TeM He MeHee BnonHe BeponTHO, hto 
mejiOHHbie 6a3aAbTOBbie cepnn MoryT o6pa30Bbi- 
BaTbcn nyTeM OKiicneHiin. 

OTMenanocb BantHoe 3HaneHiie AJin BbipanteHim 
cooTHomeHiin okiicaob ntenesa pacnpeAeAnioine- 
ro (JiaKTopa (JX). «TI,jih bmcokhx 3HaHeHiiii JJ Bbina- 
Aaiomiie KpiiCTaAAbi coAepnraT Sonbine FeO, ot- 
HOCHTenbHO k Fe 2 0 3 , neM MarMa 11 MarMa obora- 
in,aeTcn Fe 2 0 3 . JXj in hii3khx 3HaHeHiiii JX BbinaAaio- 
in,ne KpiiCTaAAbi coAepntaT 6ojibine Fe 2 0 3 othocii- 
TenbHO k FeO, neM MarMa, 11 nocneAHnn ogorama- 
eTcn FeO» (Yoder a. Tilley, 1962). Abtopm npii- 
xoaht k BbiBOAy, hto «HMeHHO BbinaAaiomHe MH- 
Hepanbi ycTaHaBAHBaiOT ((JniKCiipyiOT) napmianb- 
Hoe AaBJieHiie KiicnopoAa, a He BHyTpeHHiie hah 
BH eniHiie areHTbi, Taime nan H 2 0». Bha BbinaAaio- 
u;nx KpiiCTaAAOB 11 nocAeAyioiUHH nyTb KpiiCTaA- 
AH3amm onpeAeAneTcn, corAacHO aBTopaM, b 6oAb- 
rnoii Mepe HanaAbHbiM OKiiCAiiTeAbHbiM cocTOHHiieM 
nepBHHHoii MarMbi. B npiiBeAeHHbix paccyntAeHiinx 
JX npiiHHMaeTcn OTHOCiiTeAbHO nocTonHHbiM b Te- 
Hernie (JjpaKmiOHiipoBaHiin. 3 to He AOKa3aHO. Bo- 
o6in,e nte TeopeTiinecKiie nocTpoeHim E. O. Oc6op- 
Ha (Osborn, 1959, 1961) 6oAee CTporii 11 AoriiHHbi, 
11 mm OTAaeM iim npeAnoHTeHiie. 

Mbi corAacHbi c yTBepntAeHiieM OcfiopHa o tom, 
hto eAiman 6a3aAbTOBan MarMa b oahhx CAynanx 
KpncTaAAH3yeTcn no TOAeiiTOBOMy nyTii, b Apymx 
no H3BecTKOBO-u;eAOHHOMy. TaniiM o6pa30M, npeA- 
noAaraeTcn, hto ncxoAHbie MarMbi ajih othx pa3- 
ahhhmx cepnn BpnA ah OTAiinaAiicb 11 no KOAime- 
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T a 6 ji h u a 41 


CxeMa reHeTHqecKHX cooTHoiueHHH HHTpy 3 HBHbix nopou TpannoBoii (JjopMapHH ChShpckoh njiaT<t)opMbi, 

no M. Jl. Jlypbe h AP- (1962) 


nopo^bi mejioqHoii 
BeTBii ^ncJjcJjepeH- 
4Hai;ini 


nopoAbi HopMaJibHoro pn^a fliHjxJiepeHU.HaLi.HH 


cjia6an ^n4)(J)epeH- 
ijiiamiH 


CHJibHaH fl»4)c})epeH4Ha4H^ 


CTa^HH 3B0JH0U.HH 
TpannoBoii MarMbi 


AjIbfillTHTbl 


IIleJioqHbie ne rMani- 
th (mipoKceH-ueo- 
jimoBbie nopo^bi 
c snHAOTOM, C(f)e- 
hom, rpaHaTOM) 

I 

rafifipo-TeineHHTbi 


XloJiepHT-TeiueHHTbi, I /JoJiepHT-nerMaTHTbi 


TemeHHT-AOJiepu- 
Tbi, TpaxHAOJiepn- 
Tbi (TpaxnAna6a- 
3bl) 


(TOJieHTOBbie h rpa- 
HOcJnipoBbie) 


CyCiueJioiHbie AOJie- nerMaTOHAHbie ra6- 
pmbi, AOJiepiiTbi 6po-AOJiepHTbi (to- 

THTaH-aBrHTOBbie JieiiTOBbie n c mh- 

| KponerMaTHTOM) 


Tuna AjiaMAJKaxcKoii hh- 

Tpy3HH 

Ajib6iiTHTbi c KBapueM 
TpaHO(j)Hpbi (KHCJibie, me- 
Jiombie, >KeJie3HCTbie), 
qacTbio nifipHAHbie 


KBapueBo-meJionHbie ii me- 
jioBHbie ra66po ii ra6- 
6po-nerMaTHTbi 
<t>eppora66po (KBapueBbie, 
ropTOHOJiHTOBbie, (f)eppo- 
runepcTeHOBbie n AP-) 


Tnna HopHJibCKoii iimpy- 
3HH 

TpaHUTOBbie nopoAbi (qa- 
CTbio rii6pnAHbie) 


rn6pHAHbie nopoAbi Tima 
rpaHOAHopuTOB, KBapue- 
BblX AHOpiITOB 
T(Ha6a30Bbie riifipiiAHbie no¬ 
poAbi (ra66po-AnopnTbi), 
ra66po- h Ana6a3 nerMa- 
THTbl 


Fa66po-AOJiepHTbi, ra66po- 
Ana6a3bi h ra66po-Hopn- 
Tbi, npeHMymecTBeHHO 
KBapueBbie 


1 i ct 
s ¥ s 

2 * Q. 

0 ) s \0 
o- B 

* 2 u 

E: * £ 

g o •» 

n h 
a> Si 

o 3 cr 

TO 

(D •» 

n - 

¥ B 
* a £ 
4 )s 2 

g.s.& 

lit 

fc 6 ? 

O t- M 

'o S 5 

°r 

h§23 
co •=; sc 


ABT0MeTaM0pij)H30- 
BaHHbie (aM(j)H6o- 
AH3HpOBaHHbie II 
UeOJIHTH3HpOBaH- 
Hbie) AOJiepiiTbi a 
cyfimeJiouHbie ao- 
JiepiiTbi 


HopMaJibHbie Tpannbi (AOJiepiiTbi, naJiaromiTO- 
Bbie AOJiepiiTbi, TOJieHTOBbie AOJiepiiTbi, AOJie- 
pHTbl C SlIOTHTOM, C MHKp0nerM3THT0M H KBap¬ 
ueM, ra66po-AOJiepHTbi, KpaeBbie AOJiepiiTO- 
Bbie atjiaHHTbi h AP-) 


noilKH.TOO(|)HTOBbie H 0(J)H- 
TOBbie ra66po- h HopiiT- 
Aiia6a3bi, oJiiiBHHOBbie h 
co cnopaAHuecKHM ojih- 
BHHOM 
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AHopTHTOBbie nopiJuipoBbie AOJiepiiTbi, anop- 
T03HT0Bble AOJiepiiTbi, TpOKTOJIHTOBble AOJle- 
piITbl 


AHopTHTOBbie ra66po-AOAe- 
piiTbi, miKpiiTOBbie ra6- 
6po-HopiiTbi ii ra66po- 
Aiia6a3bi 


CTBy BOAbi, coAepjKameHCH b hhx. Odorainemie 
boao ft, no OcdopHy, nponcxoAHT b xpHCTajuni3yro- 
in,encH 6a3ajibTOBoii MarMe y>xe b oporeHHbix odjia- 
CTHX, B TO BpeMH, IOK B HeOpOreHHbIX ogjiaCTHX 
OHa ocTaeTcn, npaKTunecKH, cyxofi. 

MaTepnajibi no CufinpcKon njiaTtJiopMe — «He- 
oporeHHOii o 6 jiacTn», c oahoh CTopoHbi, n no Kap- 
naTCKOMy ByjiKaHnnecKOMy xpefiTy (3ai<apnaTbe)— 
npHMepe «oporeHHofi o 6 jiacTH», c Apyroii — noxa- 
3biBai0T, hto Taxoe pa3AejieHne BpnA ah onpaB- 
AaHO. 

B npe^ejiax xa*AOH H3 ynoMHHyTbix Bbirne opo- 
reHHOH h HeoporeHHon ofijiacTen mojkho HaMeTHTb 
onnTb-TaKH Te >xe ABe TeHAemum b HanpaBJieHim 
AHtJxJiepeHUHauHH, ho OAHa H3 hhx HMeeT noAHH- 
HeHHOe 3HaneHne, a Apyran npeo 6 jiaAaroui.ee. Oda- 
hobhmch Ha 3T0M Bonpoce HecKOJibKO noApodHee. 


PEJKHM KHCAOPOAA nPZ KPHCTAAAH3A4HH 
BA3AAbTOBbIX MArM 

CHBMPCKOH nAATipOPMbl H 3AKAPFIATbA 

Kax noxa3aHO nocjieAHHMH uccjieAOBaHUHMH 
TpannoB Cudupcxofi njiaTtJiopMbi (Jlypbe h AP-, 
1962),3Aecb cpeAH nopoA HopMaJibHoro pHAa AH(J)(j)e- 
peHn.Han.HH 5 BbiAeJinroTCH ABa Tima HHTpy3HH c xo- 
pomo npoHBHBmefiCH AHcjxjiepeHnHanneH (TaSji. 41): 
AjiaMA>xaxcKOH (MacaflTHC, 1958) h Hopiuib- 
CXOH HHTpy 3 HH (POAAeBCXHH, 1959i). B. JI. Ma- 
caHTHC (1958) noxa3aji, hto no Tuny AncJxJiepeH- 
nnanHH AjiaMA>xaxcxan HHTpy3HH npudjuuxaeTCH 
x CxaeprapACxofi (Wager a. Deer, 1939). K aTOMy 
>xe THny b pe3yjibTaTe nocjieAHHX HCCJieAOBaHHH 
B. B. PeBepAaTTO (1963) OTHeceHa AHaxHTCxan 

5 B OTJIHHHe OT nopoA meJIOHHOHBeTBHAH(})(|)epeHUHaUIIH. 
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AiicjDcJjepeHmipoBaHHaH HHTpy3HH no Himmeii TyH- 
rycKe. riofloSHbift >xe Tun flH(JxJ)epeHii,Haii,HH invieeT 
h Oojibman TpannoBan HHTpy3HH KnpHKa-Tac Ha 
TaflMbipe (PaBim h Gafina, 1956; Baimp, 1962). 
Bo Bcex 3 thx HHTpy3HHX 6jm>Ke k KOHH,y npou.ec- 
ca flH(JxJ)epeHPHapHH OTMenaeTCH TeHfleHUHH k a6- 
cojiiOTHOMy HaKonjieHHio nopoAaMH >Kejie3a (b nep- 
Bbix Tpex uo o6pa30BaHHH t}ieppora66po) co 
CHHJKeHHeM COflepjKaHHH Si0 2 H JIHHIb B CaMblH 
n03flHHH MarMaTHHecKHH 3Tan 3/iecb onHTb OTMe- 
naeTCH HapacTamie couepjKaHHH Si0 2 (nocjie/mee 
Mbl nOHCHHM HeCKOJIbKO no3>Ke). 

Ha cjDiir. 52 Ha /uiarpaMMy, CBH3biBaioiuyio ot- 
FeO + Fe 2 C>3 „. _ 

HomeHHe p eQ + Fe203 + MgQ h co/tep?KaHHe S1O2 no- 

pofl, HaHeceHbl UHlfHjiepeHUHaTbl 3THXHHTpy3HH HUJIH 
cpaBHeHim aHajioniHHbie uaHHbie /yin CicaeprapA- 
ckoh HHTpy3HH. HanpaBJiemie KpiiBbix uiicjxJiepeH- 
unaunn hx no^ofiHbi h aHajioniHHbi TaKOBOMy ujih 
( jipaKUHOHHOH KpHCTajIJIH33UHH HCKyCCTBeHHOrO 
pacnjiaBa npn nocTOHHHOM cocTaBe, npHBOUHMOMy 
OcSophom (cm. tf)Hr. 51). 

C flpyron CTopoHbi, HHTpy3mi HopiuibCKoro 
Tima — HopnjibCK I h 3y6 — H3o6pa>KaioTCH Ha 
fluarpaMMe (cm. cjmr. 52) cpaBHirrejibHO nojioniMii 
KpHBbiMH h flH()xbepeHH,HaTbi hx xapaKTepimyioTCH 
B03pacTaHiieM >Kejie3a no OTHomeHino k MarHino c 
TeHfleHUHen, b o6iueM, k nauemno co/iep>KaHHH 
3THX KOMnOHeHTOB B npOUeCCe flH(f)(J)epeHH,HaH,HH 
(ecjm He CHHTaTb HeKOToporo HaKonjieHim >Kejie3a b 
nanajibHbie CTaumi). nouoOHoe >xe oSiyee HanpaB- 
JieHHe y cepim JiaB HopiuibCKoro pafioHa (uaHHbie 
M. H. RwieBCKOro, 1959^ h Himmeii Hanajib- 
HOH H3CTH KpHBOH flJIH HHTpy3HH KlipHKa-TaC. 
06mee HanpaBJiemie sthx KpHBbix (3a HCKjnone- 
HiieM BepxHeil Haem KpiiBon /yin JiaB Hopiuib- 
ckoto pafioHa h, Kan roBopmiocb Bbime, BepxHeil 
Haem KpiiBon^jiH KnpHKa-Tac) aHajioriiHHO TaKOBO¬ 
My fljm cepim Kacimfla (cM.cjmr. 52). Majio coMHemiii 
b tom, hto 3Aecb Mbi HMeeM Bee nepexo^Hbie 
cepim ot HanpaBJieHHH, aHajioniHHoro Kacimuy 
(npiiMep H3BecTKOBO-u;ejiOHHOH cepim oporeHOB, 
no OcfiopHy) c (JjpaKmiOHHoii KpncTajiJiii3amieH 
b ycjiOBimx nocTOHHHoro napmiajibHoro uaBJie- 
hhh Kiicjiopofla k cepimM c nocTeneHHbiM naue- 
mieM 3Toro uaBJiemm h nepexoflOM k KpaimeMy — 
Ci<aeprapflCKOMy Tuny uncjxfiepeHUHauHH c nocroHH- 
hhm cocTaBOM. Ha B03M0>KH0CTb T3KHX nepexo/i- 
Hbix cepim, KaK OTMenajiocb Bbime, yi<a3biBaji h 
O c6opH (1959). 

Em,e 6ojiee omeTJiiiBO ci<a3aHHoe miJiiocTpH- 
pyeTCH no£o6Hon /uiarpaMMoii (cjmr. 53), cocTaB- 
■JieHHOH H3MH UJIH IIHTpy3IIBHbIX KOMnJieKCOB, Bbl- 

uejieHHbix M. JI. Jlypbe h up. (1962) ujih 3anauHon 
nacTii CiiSiipcKon njiaTcjiopMbi. Kai< mojkho Biiuem 
Ha flnarpaMMe (cm. cjmr. 53), Amobckhh, AHrap- 
ckhh h Ky3bM0Bci<im KOMnjieKCbi uaioT cepim no- 
pou, npii6jiH>KaioiH,nxcH k CxaeprapflCKOMy nyTii 


Aii^cjiepeHmiamiH 6 . 3 to *e HanpaBJieHiie xapaK- 
Tepii3yeT naflyHCKim chjiji Ha AHrape (BeAepHii- 
KOBa, 1961). Hto KacaeTCH TbinaHCKoro, KaTaHr- 
ckoto h HonmcKoro KOMnjieKCOB, to KajK^biii 113 
hhx pacna^aeTCH Ha ABe cepim nopofl, xapaKTep- 
Hbie ajih AByx OTMeneHHbix Bbime HanpaBJiemm 
AiicjxjiepeHmiamiH — Ci<aeprapflCKoro h HopMajib- 
Horo — ii3BecTKOBO-u;ejioHHoro (cm. cjiiir. 53). no 
CTeneHii yBejniHimaioineiiCH Hcejie3HCT0CTH nopo^ 
ohh pacnojiaraioTCH Tax: KaTaHrcKiin, TbinaH- 
CKHH, HoniHCKIIII KOMnjieKCbi. 3HaHHTeJIbH0H >Ke- 
jie3HCTOCTbio (npii MajiOM co^epjKaHHH Si0 2 ) ot- 
jnmaeTCH cepim nopo^ Eprajibii<ci<oro KOMnjieKca, 
KOTopan no^oSHO cepim nopofl AHrapci<oro h Bepx- 
Hen nacTii HopiuibCKoro KOMnjieKca (HopiuibCKiin 
KOMnjieKC HaHeceH no cpe^HHM aHajni3aM, no Jlypbe 
h flp., 1962), npeACTaBJieHa npoMeJKyTOHHon no 
HanpaBJieHino KpiiBon, ho pacnojiaraiomencH y*e 
6jiiDKe k HanpaBJieHino cepim nopo^ Ci<aeprapfla. 

JIiofionbiTHO noBeflemie KpiiBon, xapaKTepn- 
3yrom,eii cepmo nopo# Ky3bMOBCi<oro KOMnjieKca. 
Ha 3HamiTejibH0M npoTHKemm OHa cjieflyeT CKa- 
eprapflCKOMy nyTii fliicjxf)epeHii,namin (c aficojiioT- 
HbiM HaKonjieHiieM >Kejie3a h yMeHbmeHiieM Si0 2 ), 
ho b BepxHen nacra HaMenaeTCH HBHbin noBopoT 
KpHBOH b CTopoHy o6oraiH,eHim Si0 2 h npii JKejie- 
3HCT0CTH nopofl, paBHofl 0,9, HaMenaeTCH nojioran 
BeTBb b CTopoHy pe3i<oro o6oram,eHHH Si0 2 npii 
nocTOHHHon BbicoKofl >Kejie3HCTOCTH nopofl Hepe3 
nerMaTHTOBoe ra66po 11 £na6a3-nerMaTHT k rpaHO- 
cjmpy. 3Ta »e BepxHHH BeTBb OTMenaeTCH (cm. 
cjmr. 53) ^jih AHaKHTCKoro Maccima h ajih HHTpy- 
3 hh KnpHKa-Tac. B nepBOii OHa npiiBO^HT k rpa- 
HOCjmpaM, BO BTOpofl — I< aJIHCKHTOBbIM TpaHHTaM 

(PaBim h HaiiKa, 1956; Bai<ap, 1962). TaKHM 06- 
pa30M, nocjie npoxojKflemm Bcero nyTii no CKaep- 
rap^CKOMy Timy AHcj)cf)epeHii,Haii,nn b KOHiie Ha6- 
jnoflaeTCH pe3i<oe H3MeHemie peJKHMa Kiicjiopofla 
(nocTOHHHoe, jih 6 o yBejinmiBaiom,eecH napmiajib- 
Hoe flaBJiemie), h fliicjxjDepeHmiamm 3ai<aHHiiBaeT- 
CH no BTOpOMy H3BeCTHOMy nyTH (lI3BeCTKOBO-IH,e- 
JIOHHOMy). 

J],Hcjxj)epeHii,npyioH;aHCH MarMa (i<ai< sto OTMe- 
naji OcSopH, 1959) mojkct He npoimi Bcero B03- 
mojkhoto nyTii no CKaeprapflCKon cxeMe h CBep- 
HyTb c Hero Ha Apyron nyTb npii H3MeHeHim pe?KH- 
Ma Kiicjiopo^a. iipiiMepoM stoto, no-BH^HMOMy, 
MOJKeT CJiyJKHTb CepiIH nopofl XojIOMOJiaXCKOII HH- 
Tpy3ini (MacaiiTHC, 1962), BeTBb KOTopon pe3i<o 
H3ni6aeTCH npii JKejie3HCTOCTii okojio 0,76 (cm. 
cjmr. 53). 

JIeri<o 3aMeTiiTb (cm. ^nr. 53), hto ncxo^Hbie 
MarMbi fljm KOMnjieKCOB c pa3HOii JKeJie3iiCTOCTbio 

6 Mbi onepiipyeM sthm H33BaHHeM Tima AHtJxJjepeHUHamiH, 
nocKOJibKy oho yiiopeHiuiocb b junepaType nocjie pafioT no 
Cnaeprapfly (Wager, Deer, 1939), ho HCTopiiHecKH Sojiee npa- 
BiuibHO SbiJio 6bi coxpamiTb Ha3B3HHe «AHrapcKHH», Bnep- 
Bbie jiaHHoe 3TOMy Tuny B. C. CofioJieBbiM (1936). 
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<t>Hr. 52. /InarpaMMa >KeJie3HCT0CTb — Si 0 2 (Bee %) ajih HeKOTopbix cepnii nopoA 
1 — CKaeprapAcnaa HHTpy3iia; 2 — cepua Kacnafla; 3 — iiHTPy3iia HopujibCK I (roAAeBCKHft, 1959); 4 — miTpy3Ha ropbi 3y6 (roAJieBCKHft, 1959); 5 — 
jiaBOBaa cepua HopiijibCKoro pafloHa (roAJieBCKHit, 1959); 6 — onopHbie oGpa3i;bi (I —V) AJia AHaKHTCKOft nHTpy3mi (PeBepAarro, 19G3); 7 — AaaMA*axcKaa 
iiHTpy3iia (o6p. Ai—A 7 no MacaflTiicy, 1958); 8 — iiHTpy3aa Kupana-Tac (PaBim h Haftna, 1956); 9 — HeKOTopbie nopoAbi 3aKapnaTba (Co6oneB a aP-» 1955; 
3o£OTyxHH, i960;); 1.0 ■— jp^Ka cpe^HeB3BemeHHoro cocTaBa HHTpy3HH HopujibCK I (ro^jieBCKHft, 1959); 11 — TO^Ka cpeflHeB3BeweHHoro cocTaBa h HTpy 3HH 

:3y6 (ro^jieBCKiiii, 1959); 12 — cpeflHHft cocTaB HopMaJibHoro Tpanna (3oJioTyxiiH h QjieiiHHKo§, 1963) 





Onr. 53. XlHarpaMMa >KeJie3HCT0CTb — Si02 a-hh HHTpy3HBHbix MarMaTH^ecKHx KOMnJieKCOB 3anaAHofi ^acTH Ch6hpckoh nJiaT^opMbi, 

BbiAeJiHeMbix Jlypbe h AP- (1962) 

1 — KaTaHrcKHft (I, no cpeflHHM aHa;iH3aM — 1 (Cp); 2 — Ky3bMOBCKiift (II; no cpe^HHM aHajiH3aM II (Cp); 3 — HopiuibCKHft (III — no cpe^HHM aHajin- 
3aM); 4 — EprajiaKCKHft (IV); 5 — TbiqaHCKiift (V); 6 — AHrapcKHft (VI); 8 — AmobckhA (VIII); 9 — HornHCKHft (IX); npoqne HHTpy3Hn; 7 — Xojiomo- 
jjaxcKan (VII; MacaftTHC, 1962), 10 ^ JlaAyHCKHft chjiji (X; Be^epHHKOBa, 1962); 11 — MecTonoJio>KeHne poflOHaqaJibHofi 6a3aJibTOBoii MarMbi; 12 — MecxQ? 

no/iQ^enne Hcxo^Hbix Marin HHTpy3npHbix itoMnAeKcoB 





HHTpy3HBHbix cepnii (MecTonoAOJxemie onepneHO 
OBajiaMii) caMH aohotch Ha xpiiByio, HMeiomyio 
HanpaBJieHiie CxaeprapACxoro Tima. HeT hhio- 
KOTO COMHeHHH B TOM, HTO 3TH HCXOflHbie MaTMbl 
C3MH B03HHKAH nyTeM (JipaXUHOHHOH KpiICTaAAH- 
3amm no CxaeprapAcnoMy Timy n poAOHanaAbHOii 
MarMOii ajih hhx 6buia MarMa, no cocTaBy npiifijm- 
JKaiomaHCH k ojiiiBiiH-QiiOTHTOBbiM ra66po-AOAepn- 
TaM HopmibCKa (cpeAHiiii Tim, no Jlypbe h AP-, 
1962) ii TpoKTOjniTOBOMy AOJiepiiTy KaTaHrcxoro 
KOMnjiexca (aH. Na 49; Jlypbe h AP-, 1962). 

C 3T0H TOHXII 3peHHH KaTaHTCKHH II AmOBCKHH 
KOMnjieKCbi BeAyT CBoe HanaAO ot nonTii Hetjipax- 
miOHIipOBaHHOli IICXOAHOli MaTMbl, TbinaHCKHH, Ah- 
rapcKHH h nopoAbi naAyHCxoro cnjuia — ot Mar- 
Mbi, yme 3HaHirreAbHO AntJxJiepeHmipoBaHHOH no 
CxaeprapAcnoMy Timy. Eipe Sojiee AntJxJiepeHmi- 
poBaHa iicxoAHan MarMa ajm EpraAaxcxoro xoMn- 
jiexca. HaiiSojiee nepBHHHO-AiKjxJiepeHmipoBaHHOH 
HBJineTCH iicxoAHan MarMa HorimcKoro xoMn- 
jiexca. Mojkho AyMaTb, hto ncxoAHbie MarMbi 
3 thx KOMnjieKCOB o6pa3yiOTCH b rjiySiiHHbix Mar- 
MaTimecKiix onarax b pe3yjibTaTe (^paxmiOHHOii 
KpiiCTajuiH3an,mi poAOHanaAbHOii 6a3ajibTOBOii Mar¬ 
Mbi ii nocjieAOBaTejibHbiMii nopmiHMii BHeApmoTCH 
BBepx, AaBan MeHee rjiydiiHHbie MarMaTiiHecxiie 
onarii. MarMa nocAeAHiix b cboio onepeAb noABep- 
raeTCH (JjpaxmiOHHOH xpiiCTaAAii3aii,nn ii b 3aBiicn- 
mocth ot pe>KHMa KiicjiopoAa AaeT cepim HHTpy- 
3nn, jiiiSo no CxaeprapACKOMy nyTii (c noeroHH- 
hhm cocTaBOM AHtJxJiepeHmipyiomHXCH MarM), ah6o 
no nyTii H3BecTHOBO-meAOHHOMy (c noBbimeHHbiM 
napmiajibHbiM AaBJiemieM xiiCAopoAa b npopecce 
AiKjiiJiepeHmiamiii:— OTHOCirrejibHO CHiiaxaiomiiM- 
CH, nOCTOHHHbIM hah noBbimaiomHMCH). 3 tiim ii 
ofiycjiOBJiiiBaiOTCH, no HameMy MHemno, bctbh c 
pa3HbiM HanpaBJiemieM Aaaxe b cocTaBe oahiix h 
T ex >xe MarMaTimecKiix xoMnAexcoB ii pa3Hbie Hax- 
jiohh 3tiix BeTBeii no OTHomei-nno k AByM ochob- 
hmm HanpaBJieHiiHM, 

EIpeJKAe, neM AaTb OTBeT, b neM npiimma ctoab 
pa3Horo noBeAemiH xiiCAopoAa b oahiix h Tex >xe 
iicxoAHbix MarMax, paccMOTpiiM eipe oahh Bonpoc. 
Penb HAeT o tom, mo>kho jin HanpaBJieHiie no H3Be- 
CTKOBO-ipejiOHHOMy Timy cmiTaTb xapaxTepHbiM 
TOJibKO ajih 6a3ajibTOBOii MarMbi oporeHOB (Osborn, 
1959, 1961). 

Kax Mbi noKa3ajm Bbime, sto HanpaBJieHiie ao- 
CT3T0HH0 xopomo npoHBJiHeTCH ii b HeoporeHHOii 
ofijiacTii, iokoh HBJiHeTCH CiifinpcxaH nAaTtJiopMa. 
B ycjiOBimx oporeHHbix ogjiacTeii, HecoMHeHHO, 
AOJi>KHbi TaKJKe cyiyecTBOBaTb ABa Tima AHtJxJiepeH- 
miamm 6a3ajibTOBOii MarMbi b 3aBiiciiMOCTii ot 
pemiiMa KHCJiopoAa b 4)paxmiOHHO-xpiiCTaAAH3yio- 
meiicn MarMe. 

ElocTaTOHHO xapaKTepHbiM «oporeHHbiM» npii- 
MepoM c 3toh tohkii 3pemiH MomeT cjiyjKHTb Mar- 
M3TH3M ByjiKaHiinecKHX KapnaT b CopeTCKOM 3a- 


KapnaTbe. B CBoe BpeMH B. C. CoSojieBbiM ii cot- 
pyAHHKaMii (Co6ojieB h AP-, 1955) 6mao OTMeneHO, 
hto HapHAy c HopMajibHon cepiieii H3BecTXOBO- 
ipejiOHHbix nopoA 3Aecb npiicyTCTByiOT nopoAbi ii 
c aHOMajibHO BbicoKon >Kejie3iiCTOCTbio. HaMii (3o- 
jiOTyxim, 1960) 3tot Bonpoc pa36iipajiCH Sojiee 
AeTajibHO. B pe3yjibTaTe stoto Ha cnemiajibHOii 
AiiarpaMMe (3ojiOTyxim, 1960, piic. 48), CBH3biBaio- 
meii >Kejie3iiCTOCTb rimepcTeHa h Si02 Bcex pac- 
CMOTpeHHblX nopoA, Mbi BblAeJIHJIII BeTBb BblCOKO- 
>Kejie3HCTbix nopoA, KOTopan cjniBajiacb c HopMajib- 
HOH BeTBbK) PepHOii ropbi B yHacTKe paCnOJIO>KeHHH 
iicxoAHOii 6a3ajibTOBOii MarMbi. Ha (Jiiir. 52 Mbi 
npiiBOAHM 3 th ABe BeTBii nopoA- OAHa H3 hhx (ce- 
pim nopoA paiioHa HepHOii ropbi) OTBenaeT H3BecT- 
KOBO-ipejiOHHOMy HanpaBJieHino Oc6opHa, BTopan 
KpyTO noAHHMaeTCH BBepx h no HanpaBJieHino aHa- 
jioriiHHa CxaeprapACKOMy Timy AHtjKjiepeHmiamm. 
PIcxoAHan 6a3ajibTOBaH MarMa no CTenemi nepBim- 
hoh AHtJitJiepeHmiamiH poAOHanajibHon MarMbi cono- 
CTaBHMa c iicxoAHOii MarMOii HorimcKoro KOMn- 
jiexca CiifiiipcKOii njiaTiJiopMbi (cm. (Jiiir. 52, 53) 
ii npiifijiiDKaeTCH no MecTonojio>KeHino Ha AnarpaMMe 
k ABynojieBomnaTOBbiM 6a3ajibTaM HopmibCKoro 
paiioHa (roAJieBCKiiii, 1959x). TaxiiM o6pa30M, 
ii b ycjiOBimx oporeHa mo>kho HaMeTiiTb ABa H3Be- 
cthhx nyTii Aii^epeHmiamm 6a3ajibTOBOii MarMbi. 

PH H3Jio}KeHHoro Bbime biiaho, hto nyTb ahiJ)- 
(JjepeHmiamm (a cjieAOBaTejibHO, 11 pe>KiiM kiicjio- 
poAa, KOTopbiii ee conpoBO>KAaeT).Hejib3H oSbHCHiiTb, 
iicxoah 113 oSoraipeHHOCTii boaoh cocTaBa caMOii 
iicxoAHOii MarMbi, Tax Kai< OAHa 11 Ta >Ke MarMa b 
oahiix cjiynanx KpiiCTajuiH3yeTCH no CKaeprapA- 
CKOMy Timy (npii nocTOHHHOM cocTaBe), b Apymx 
no HanpaBJieHino, npiicymeMy a^h nocTOHHHoro 
napmiajibHoro AaBJieHim KiicjiopoAa (Osborn, 1959). 
YMecTHO TaioKe npimecTii 3Aecb BbiCKa3biBaHiie 
HoAepa h Thjijih (Yoder a. Tilley, 1962): «Ba3ajib- 
TOBan MarMa, KOTopan KpncTajuni3yeTCH, Kax Ana- 
6a3 hah ra66po, Ha rnyfiiiHe AOJinma HMeTb oneHb 
Hii3xoe coAepjxaHiie boah. Ecah BOAa npiicyT- 
CTByT II COXpaHHeTCH BO BpeMH XpiICTaAAH3amiH, 
MarMa, no-BiiAHMOMy, 6yAeT xpiiCTaAAH30BaTbCH, 
xax ropHfiAeHAHT hah aMcJuifioAHT. Ba3aAbTOBan 
MarMa, xoTopan xpiiCTaAAH3yeTCH npii — hah 
b6ah3h noBepxHOCTii, xax 6a3aAbT, AOAJXHa HMeTb 
Hii3xoe coAepjxaHiie boam b TeneHiie CBoero abh- 
JXeHHH X nOBepXHOCTH HAH 6bITb cyipecTBeHHO cy- 
xoh nepBOHaHaAbHO». H AaAee: «B o03ope 6oAb- 
moro HiiCAa opeHOx coAepjxamiH boah b npupoA- 
Hbix 6a3aAbTOBbix MarMax (TuppeAb, BoysH, 
OeMiiCTep, Xecc, Tlsjm, MaxAOHaAbA), xoTopbie 
XOAefiAIOTCH OT <( 0,4 AO 15%, HeofixOAIIMO OTMe- 
TiiTb, hto ecAii o6mee AaBAeHiie, TeMnepaTypa, 
napmiaAbHoe AaBAeHiie boam HeTOHHO onpeAeAeHbi, 
to coAep>xaHiie boam b MarMe He MOjxeT SbiTb ycTa- 
HOBAeHO. Ho Aa>xe, ecAii ohh onpeAeAeHbi, Hy>XHO 
nOMHIITb O KOHTaMHHamiH H OTCyTCTBHH p3BHQ^ 
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Beciifl b MaraaTHHecKOH KaMepe, noABepraioineH- 
CH H3Bep>KeHHK)». 

PI 3 Bcero npiiBeAeHHoro Bbime cjieAyeT, hto 
B pHA JIH HCTOHHHKOM KHCJIOpOAa MOJKeT 6bITb BOAa 
C3M0H HCXOAHOH 6a3aJIbTOBOH MarMbl. TaKHM o6pa- 
30M, HCTOHHHK BOAbI AOJDKeH SbITb nOCTOpOHHHM, 
i<ai< 3T0 n npeAnojiaraeTCH E. <t>. OcbopHOM (Os¬ 
born, 1959). npn Been AonycKaeMoft beAHOCTH 

BOAOH HCXOAHOH 6a3aJIbTOBOH MarMbl BpHA JIH 
mojkho coMHeBaTbCH b bo3mo>khocth ee 6ojiee 
no3AHero oborainemiH boaoh b noAXOAHinux ycjio- 
BHHX, HMeH B BHAy npHBeAeHHbie UH(J)pbI paCTBO- 
pHMOCTH. HCTOHHHKOM KHCJIOpOAa HeCOMHeHHO HB¬ 
JIHeTCH peaxmiH AHCConnanHH bo am: 2 H 2 O yE 
^2H2 + O 2 , b ropa3AO MeHbmeft CTenemi CO 2 h 
A pynix KHCJiopoACOAep>Kaii;Hx ra30B. Ocjiojkhhio- 
m,HMH 06CT0HTeJIbCTB3MH HBJIHeTCH 3AeCb, C OAHOH 
CTopoHbi, to, hto npn naACHim TeMnepaTypbi h 
A aBJieHHH napunajibHoe AaBJieHiie KHCJiopoAa no- 
HH^KaeTCH (KeHHeAH, 1950), t. e. npn ABiDKemiH 
MarMbl k noBepxHOCTH npiiBeAeHHan peaKniin 
AOJUKHa CABHraTbCH BJieBO, c Apyroii CTopoHbi, Ha 
AHCCon.Han.HK) boam 6yAeT OKa3biBaTb BjiHHHHe 
BOAOpOA, H3X0AHUI.HHCH B BOAHO-BOAOpOAHOH Ta- 
30B0H CMeCH MaTMbl. Pe>KHM BOAOpOAa, nO-BHAH- 
MOMy, 6yAeT pemaioinHM (JjaKTopoM b CABiire paB- 
HOBeciiH yK33aHH0H peaKHHH npn AaHHbix TeMne- 
paType h AaBJieHHH 7 . OcfiopH (Osborn, 1959) ao- 
nycxaeT 3aMeTHyio CKopocTb AH(J)(})y3HH BOAopoAa 
nepe3 CHjiHKaTHbift pacnjiaB bo BMeinaioinne no- 
pOAbl, B TO BpeMH IOK KHCJIOpOA CBH3MB3eTCH B 
pemeTKax chjihk3T0b. BjiaroAapn AH(})(J)y3HH bo- 
AopoAa paBHOBecne aojijkho CABHraTbCH b HanpaB- 
JieHHH B03paCT3HHH napniiaJIbHOTO AaBJieHHH (p) 
KHCJiopoAa. B KaKOH-TO CTeneHH stot nponecc, 
B03M0JKH0, H HAeT, HO T0pa3A0 60 Jiee BepOHTHbIM 
HBJIHeTCH TO, HTO OTHOUieHIie Ph./PH-O ra30B0H 
CMecu b MarMe (rAe b HiicjniTejie — cbo6oahmh bo- 
AopoA, i<ai< KOMnoHeHT ra30Boro cocTaBa MarMbl) 
noHiDKaeTCH b ycjiOBHHX npiiTOKa boam H3BHe. 
3 tot (JiaKTop 6yAeT CTiiMyjnipoBaTb cabiit ahcco- 
niianHH boam Ha BOAopoA h KHCjiopoA h npiiBO- 
AHTb k nporpecciiBHOMy HapacTaHino napnnajib- 
hoto AaBJieHHH KHCJiopoAa. B npimniine TaKOH >xe 
MeX3HH3M MOJKeT ACHCTBOBaTb II B HCXOAHOH MaTMe, 
A0CT3T0HH0 fiOTaTOH BOAOH H BOAOpOAOM. 

B pe3yjibTaTe Bcero H3Jio)KeHHoro Bbiuie mm 
npHXOAHM K BbIBOAy, HTO peiUaiOinHM (J)aKTOpOM, 
onpeAeJiHioiniiM nyTb AH^epeHnnanmi 6a3ajib- 
toboh MarMbl, He HBJIHeTCH to, rAe ona BHeApneT- 

7 Cefiiac noATBepiKflaeTCH Sojibiuan poJib p H _ b ivpn- 
CTaJiJiH3amm 113 MarMbl oJiHBHHOBbix TpannoB (AH<}><| ) epeH- 
UHpOBaHHblX, B HaCTHOCTH, B KOTCfpblX K HHJKHeft qaCTH Ka- 
Mepbi—onara—B03pacTaeT oTHOCHTeJibHoe 3HaieHHe p H „ n 
nanaeT p H£0 )- HHTpy3HBHbie Tpannbi h no3AHHe JiaBbi oa- 
Horo miKAa o6pa30BbiBaJincb npii gojibunix p H ^ (cOOTBeT- 
CTBeHHO MeHbLUHX p H q). leM paHHHe JiaBbi (Ky3HgU0B, 

1964). 


ch— b oporeHHoft hjih b HeoporeHHoft OfijiaCTH. 
Flo HameMy MHeHino, TaxiiM (JiaKTOpoM hbjihiotch 
rjiySiiHHOCTb BHeApeHHH 11 MecTHbie TeKTOHiinecKiie 
yCJIOBIIH, TJiaBHblM 0bpa30M AH3bIOHKTHBHaH HTpe- 
ihhhh3h TeKTOHiiKa, k3k b npeAejiax oporeHOB, Tax 
h HeoporeHHbix ofijiacTeft. Oohhtho, hto npoHBjie- 
Hiie TeKTOHiinecKoro (JiaKTopa b ycjiOBHHX oporeHa 
fiojiee nojiHoe, hto BJieneT 3a coboii HHTeHCiiBHoe 
npoHBJieHiie TpeiniiHOBaTOCTH b paMe 11 C03AaHiie 
bjiarOnpiIHTHOH ObCTaHOBKH a-hh (JiHjibTpanHH boam 
11 ee conpiiKOCHOBeHHH c BHeApmoineftcH MarMOii. 
BjiaronpiiHTHbix ynacTKOB a-hh coxpaHeHHH repMe- 
TH33HHH KaMepbl HHTpy3HH OCTaeTCH MaJIO 8 , HTO 
h Bbi3biBaeT b 3thx ycjiOBHHX npeiiMyinecTBeHHO 
KpHCTajuiH3annio 6a3ajibTOBOii MarMbl b ycjiOBHHX 
nocTOHHHoro (jih6o HapacTaioinero) napnnajibHoro 
AaBJieHHH KHCJiopoAa. 

HeoporeHHbie oSjiacTH b pa3Hbix hx ynacTKax 
SyAyT HMeTb pa3Hyio no hhtchciibhocth ah3T)I0hk- 
TIIBHyiO H TpeinilHHyiO TeKTOHHKy H A0CT3T0HH0 
cjio>KHyio MarMaTHHecKyio TeKTOHHKy (OiJjiJiMaH, 
1959). npiiMepoM MO)KeT 6biTb CubupcKan njiaT- 
(JjopMa, rAe ee ceBepo-3anaAHbiii yroji, byAynn ne- 
pexoAHOii nacTbio k oporeHHOii objiacTH, nepe)KHJi 
h AH3biOHKTHBHyio TeKTOHHKy, a no H. H. YpBaH- 
neBy (1958) h BJiHHHiie no3AHero CKJiaAKOobpa- 
30B3HHH b npiuieraioineii oporeHHoft objiacTH 
(cm. rjiaBy I). PaMa 3Aecb hhtchciibho Hccene- 
Ha TpeiniiHaMH xaii bojibiniiMH, Tax h MajibiMH. 
EcTeCTBeHHO, HTO HMeHHO B 3T0M pailOHe H 
npoHBiuiCH HopHjibCKHH Tim AH(JxJ)epeHnHanHH, 
npeACTaBJiHioinnii 3Aecb H3BecTK0B0-ineji0HH0e 
HanpaBJieHiie AH(J)(J)epeHnnanHH no OcbopHy, c 
npiITOKOM KHCJiopoAa K KpiICTaJIJIH3yiOineHCH 
MarMe. 

B npOTHBOnOJIOHtHOCTb 3T0My AjiaMA)KaXCKHH 
Tim B JIHne C3M0H AjiaMA>KaXCKOH HHTpy3HH HaH- 
bojiee Hpxo npoHBiuiCH b bacceime cpeAHero Tene- 
HHH p. BiIJIIOH B neHTpaJIbHOH H3CTH CllblipCKOH 
njiaixjjopMbi, rAe TeKTOHiinecKan obcTaHOBiia b 06 - 
ineM 6 biJia ropa3AO cnoxoiiHee. «HHTpy3HH BHeA- 
pHJiaCb B ycjiOBHHX OTHOCHTeJIbHO HebOJIbUIHX AaB¬ 
JieHHH, ho Ha bojibineii rjiybiiHe, neM cocyinecTByio- 
inne c Heii Ha tom me ypoBHe MejiKHe Tejia HeAHcJ)- 
(JjepeHnupoBaHHbix AOJiepiiTOB» (MacaiiTiic, 1958). 

3anaAHan nacTb njiaTiJjopMbi xapaKTepii3yeTCH, 
B ObineM, npOMe>KyTOHHbIMH nO HHTeHCIIBHOCTH Tex- 
TOHHHecKHMH ycjiOBHHMH Me>KAy ceBepo-3anaAHOii 
H neHTpaJIbHOH H3CTHMH nJiaTlJjOpMbl H 3AeCb npo- 
hbjihiotch 06 a HanpaBJieHHH AHtJjepeHnnannH 6 a- 
33JIbT0B0H MaTMbl (ll C npiITOKOM KHCJIOpOAa B CH- 
CTeMy h 6e3 Hero). 3Aecb pacnojiaraeTCH AHaKHT- 
CKaH HHTpy3HH, AHtJJtJjepeHnupoBaHHaH no Timy 
AjiaMA>KaxcKOii HHTpy3HH (PeBepnaTTO, 1963). 


8 FIoKa3aTeJibHO, hto Bbicoi<o)KeJie3HCTa5i cepiia nopoA 3a- 
KapnaTbH o6pa3yeT rJiaBHbiM o6pa30M KynoJia, «3acTpeBa- 
iom,He» Ha HeKOTopoii rJiyfiHHe. 


155 



T a 6 ji h u a 42 

PacweT napUHaJibHoro aaBJieHHn KHCJiopona (b aitlM) ajia HeKOTopbix TpannoBbix AH<})(|)epeHnHpoBaHHbix HHTpy 3 HH 


PS KBapueBoe ra66po 


rafifipo-^HopiiT 


OljjHTOBblH H nOHKHJIOO(J)HTOBbIH 
ra66po-^oJiepHT 


niiKpHTOBbiii rafifipo-flOJiepuT 

TaKCHTOBblH H KOHTaKTOBblft 
ra66po-AOJiepnTbi 


g AoJiepiiT-nerMaTHT 

03 


g h cl>eppora66po 
a w; 

w S" 

a « OjiHBHH-rnnepcTeHOBbiH ra66po- 
P flOJiepiiT 
o 

TpoKTOJiHTOBbifi raCfipo-noJiepuT 



2,58-10“^ 

4000 

T. 


8,97-10-° 1,96-10 -10 


2 5 \ D“7 

—’ iu 8,6-10-9 1,88-10-1° 

4000 

5 ,4.10- 7 1,88■10— 8 

4,3.10- 7 1,5-10-s — 

2,80 ■ 1 Q-i 9,95.10-° i2,17-10- 10 




2,86-10-1 



4750 


2,5.10-i 0,9-10-8 

—i- -:_ 1 q. to-io 

~4000 oq. fiojibiu. ’ 


l,0-10-i 0,3-10-8 

~1000 04. fiojibin. 

r "• 

1 , 1 - 10-1 

1150 


0,7-10-1° 



B to xe BpeMH b cocTaBe MaraaTHHecKiix kom- to 3Aecb (cm. (Jmr. 52), c oahoh cTopoHbi, He 
njieKCOB STOii Hacra njiaTtJjopMbi OTMenaiOTCfl h ce- BnojiHe CKaeprapACKim Tim (ao o6pa30BaHim (Jiep- 
pHH nopoA, Aia^epeHPupoBaHHbie B YCJIobhhx npn- pora66po npopecc He Aomeji),';a c Apyroft CTopoHbi, 
TOKa KHCJiopoAa (cm. (Jmr. 53). Mojkho Bbici<a3aTb ecTb ocHOBaHim nojiaraTb, hto (JiopMHpoBajiacb OHa 
npeAnojiojKeHiie, hto Hanfiojiee rjiyfiiiHHbie HHTpy- Ha fiojibmoii rjiyfiime. 

3 HH AiK^epeBUHPOBa-nHCb n0 CxaeprapACKOMy HeKOTopbie cpaBHirrejibHbie AaHHbie no pacneTy 
(AjiaMA*axcKOMy) Timy. Pto KacaeTCH HHTpy 3 im napmiajibHoro AaBJieHim KHCJiopoAa A-aa HopHJib- 
KiipiiKa-Tac Ha TafiMbipe (Papim h PafiKa, 1956), ckoh, AjiaMAJKaxcKoii h AHaKiiTCKon HHTpy 3 iiH 
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upHBOflHTCH b Ta6ji. 42. PacneT npoBOAiuicn no Me- 
TOAy, peKOMeHAOBaHHOMy JXy x. KeHHeAH (KeHHeAH, 
1950). B 3thx >xe rpacjiax Ta6ji. 42 b 3HaMeHaTejie 
npHBOAHTCH o6m.ee AaBJieHiie jieTynnx (rjiaBHbiM 
o6pa30M boah) npn ycjiOBim,HTO b ra3e HaxoAHTCH 
0,163 o6beMHbix nponemra BOAopoAa, xax sto ao- 
nymeHO no aHajiorim c XajieMayMay b pacneTHOH 
Tafijinue KeHHeAn (1950). npii Kp hct3jijih 3 anHH 
pa3jnwHbix AH(JxJ)epeHUHaTOB HHTpy3HH (oco6eHHO 
AJiH Hopiuibcxoro Tuna) mh MO>xeM oixiiAaTb Hexo- 
Topoe H3MeHeHne coAepixamm BOAopoAa b ra30B0ii 
CMecu, ho oueHKa nopnAKa nmjip o6inero AaBJieHHH 
JieTynux BpHA jih H3MeHiiTCH, Tax Kan b onpeAejie- 
hhh napunajibnoro AaBJieHim xncjiopoAa jio peax- 
UHH OKHCJieHHH >KeJie3a H3MeHHBmHHCH pe>KHM 
BOAopoAa 6yAeT kocbchho aBTOMaTHHecxii yniiTbi- 
BaTbcn peaKunen AHCComiamm boah. ,D,ajiee, ao- 
nycTHB, hto o6pa30BaHne Bcex AH(J)cJ)epeHUHaTOB 
CJIOJKHbIX HHTpy3HH npOHCXOAHT B yCJIOBHHX OTHO- 
CHTeJIbHO nOCTOHHHOrO MHHHMaJIbHOrO AaBJieHHH, 
xapai<Tepn3yeMoro AaBJiemieM Harpy3KH Bbimejie- 
ixainux nopoA, Mbi mojkcm CHHTaTb b cjiynae npii- 
cyTCTBHH JieTynux KOMnoHeHTOB, hto nocjieAHne 
HaxoAHTCH noA TaKHM >xe caMbiM AaBJieHneM. B Ta- 
kom cjiynae HaM ocTaeTCH npoBecTH b Ta6ji. 42 
AJm Bcex Tpex HHTpy3Hii H3o6apbi h Bbi6paTb Han- 
6ojiee BepoHTHyio a^h KamAoii H3 HHTpy3iiii. B pe- 
3yjibTaTe stoh onepamm mojkho onemiTb TeMnepa- 
TypHbiii HHTepBaji KpiiCTajuiH3anHH Been HHTpy3nn 
n TeMnepaTypHOCTb xamAoro AH(jx}iepeHnnaTa. 

Tax A-flH HHTpy3HH HopUJIbCX I Mbi npOBOAHM 
ABe H3o6apbi: MaxciiMajibHyio c AaBJiemieM oxojio 
1000 am.M n onTHMajibHyio c AaBJieHneM oxojio 
500 am.M. ,H,jih nocjieAHero Han6ojiee Beponraoro 
AaBJieHim HHTepBaji xpncTajiAH3aunn iiHTpy3iin 
1250—1200°. 3 th micjipbi noqTii coBnaAaiOT c Ha- 
UIHMH AaHHbIMH AJIH nJiaBJieHHH nHKpHTOBbIX ra6- 
Spo-AOJiepiiTOB 1300—1200° (xoHen,— Hanajio). 
Taxoe coBnaAeHiie xax 6yATO He CBHAeTejibCTByeT 
o 6oraTCTBe MarMbi JieTynHMH KOMnoHeHTaMH, xo- 
Topbie AOJiJKHbi 6biJin 6bi CHH3HTb TOHxy njiaBJie- 
HHH cyxofl CHCTeMbl. C Apyroii CTOpOHbl, X MOMeHTy 
o6pa30BaHHH Han6ojiee paHHero — mixpiiTOBoro 
ra66po-AOJiepiiTa (t = 1250°) JieTynne xoMnoHeH- 
Tbi y>xe 6biJin b MarMe h o6jiaAajni AaBJiemieM 
b 500 am.M. llo-BHAHMOMy, (JiopMupoBaHiie Tpex- 
HJieHHOTO CTpOeHHH HHTpy3HH BnJIOTb AO nOJIHOTO 
OTBepAeBaHHH nponcxoAHJio npii AaBJieHim oxojio 
500 arriM h TaxoM >xe AaBJieHiin JieTynux. BTopun- 
Hoe pacnjiaBJieHiie npuxoHTaxTOBbix y>xe 3acTbiB- 
UIHX nOpOA HHTpy3HH C 06pa30BaHIieM TaXCHTOBbIX 
ra66po-AOJiepiiTOB h ra66po (BBepxy h BHH3y) 
nponcxoAHT nocjie AaJibHeiimero cnaAa TeMnepaTy- 
pbi He MeHee, neM Ha 100—150° h conpoBOJXAaeTCH 
HHTeHCHBHbiM HapacTaHiieM o6mero AaBJieHHH Jie- 
Tynux KOMnoHeHTOB (rjiaBHbiM o6pa30M boah), 
AOCTiiraioiAHM b xoHue xpncTajiJiH3amin stoh 
«BT opiiHHOH MarMbi»4000—5000 atriM (cm. Ta6ji.42). 


CpaBHeHiie nponenra njianioxjia3a b TaxciiTOBbix 
(jieiixoxpaTOBbix) nopoAax c pe3yjibTaTaMH 3BTex- 
THHecxoii xpncTajiJiH3amin (70% aHopTHTa — 30% 
AHonciiAa) b CHCTeMe aHopTHT — AnonciiA — BOAa, 
npii AaBJieHHH nocjieAHeii b 5000 6ap (Yoder, 1955) 
noxa3biBaeT, hto AaBJieHiie b npupoAHOii CHCTeMe 
Taxnte npn6jin>xajiocb x 5000 6ap ( am.M ). 

,0,JIH AHaXHTCXOli HHTpy3HII TOJXe BblAeJIHIOTCH 
ABe H3o6apbi: 1) MaxciiMajibHan c AaBJieHneM oxojio 
1000 artiM h 2) onTHMajibHan c AaBJieHneM oxojio 
150—350 amm. Han6ojiee BeponrabiM AaBJieHneM 
AJin HHTpy3Hii npimiiMaeTCH 250 am.M h HHTepBaji 
XpiICTaJIJIH3amiH HHTpy3HH 1300—1100°. ZlOJiepHT- 
nerMaTHT, HaxoAHiAiiiicH b npnxpoBejibHOii qacTii 
HHTpy3Hii, OTJiHnaeTCH pe3i<o noBbimeHHbiM AaBJie- 
HiieM JieTynux KOMnoHeHTOB no cpaBHeHino c Hinxe- 
jie>xam,HMH nopoAaMH HHTpy3Hii npn Tex >xe TeMne- 
paTypax. noBbimeHiie nte TeMnepaTypbi o6pa30Ba- 
hhh AOJiepiiT-nerMaTHTa (ajih BbipaBHHBaHiiH AaB¬ 
JieHHH) AOnyCTHTb HeB03MO}KHO, Tax xax H3BeCTHO, 
hto nopoAa Taxoro Tima o6pa3yeTCH npn cnaAe, 
a He npn HapacTaHim TeMnepaTypbi. OcTaeTCH 
CHHTaTb AOJiepiiT-nerMaTHT, xax h TaxciiTOBbie 
ra66po-AOJiepiiTbi h ra66po Hopmibcxa, npoAyxTOM 
xpncTajuiH3amiH 6ojiee HH3XOTeMnepaTypHOH (ho, 
no-BHAHMOMy, He Hinxe 1000° ) «btophhhoh MarMbi», 
h axoAHm,eiicH noA 3H aniiTejibHbiM AaBJieHneM JieTy- 
hhx KOMnoHeHTOB (bo3mo>kho, ao 4000 am.M, xorAa 
mojkho ojxiiAaTb noHBJieHHH JieiixoxpaTOBbix 
nerMaTOiiAHbix nopoA). 

AHajioniHHbie o6pa30BaHim (ra66po-nerMaTHT) 
HaxoAHTCH H B npiIXpOBeJIbHOH H3CTH AjiaMAHtaX- 
ckoh HHTpy3Hii. li 3Aecb OHii o6pa30Bajincb npn 
Oojiee BbicoxoM AaBJieHHH JieTymix KOMnoHeHTOB 
no cpaBHeHino c Hii>xejie>Kaii;HMH nopoAaMH. Haii- 
6ojiee xapaxTepHbiM momchtom a^h AjiaMAHtaxcxoii 
HHTpy3HH MOHtHO CHHTaTb KpHCTaJIJIH3amiIO Hail- 
6ojiee paHHero AncjxJiepeHmiaTa HHTpy3Hii — Tpox- 
tojihtoboto AOJiepiiTa npii MajiOM o6meM AaBJieHHH 
jieTynux KOMnoHeHTOB, He conocTaBHMOM c AaBJie- 
HiieM Harpy3KH. Mbi ckjiohhh pacueHHBaTb sto 
O 6CTOHTeJIbCTBO KaK CBHACTeJIbCTBO nOHTH nOJIHOTO 
OTcyTCTBHH JieTynux Ha Hanfiojiee paHHeM 3Tane 
o6pa30BaHHH AjiaMAHtaxcxoii HHTpy3iiii. Ha cjie- 
AyioineM xte 3Tane (o6pa30BaHim AOJiepiiTa) o6m.ee 
AaBJieHiie JieTynux yixe conocTaBHMO c AaBJieHneM 
Harpy3KH, T. e. OHII nOHBJIHIOTCH B AOCTaTOHHbIX 
xojiiiHecTBax 3Aecb nocjie o6pa30BaHHH TpoxTOjni- 
tobhx AOJiepiiTOB. xajiiicJiopHHHCKHX ra66po 

KeHHeAH (1950) npeAnojiaraeT coAepixaHiie boah 
b MarMe 1,5 — 2% npn AaBJieHim 250 amM h TeM- 
nepaType 1200°, ocHOBbiBancb Ha AaHHbix TopaH- 
coHa o pacTBopiiMOCTii BOAbi b rpaHHTHbix pacnjia- 
Bax (Goranson, 1931). noAo6Hbiii nopnAox nmjip 
coAepixaHHH boam b MarMe MonteT 6biTb npiiHHT h 
AJiH paccMOTpeHHbix TpannoBbix AH(jxJiepeHnnpo- 
BaHHbix HHTpy3iiH, 3a HCKJHOHeHneM Han6ojiee paH¬ 
Hero AH(jxjiepeHnnaTa AjiaMA»axcxoH HHTpy3iin. 
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Oh r. 54. .HnarpaMMa >KeJie3HCT0CTb — (Na20 + K 2 O) j \ jm - HeKOTopbix HHTpy3HBHbix MarMaTHHecKiix KOMnJieK- 
cob 3 anaflHOH qacm Ch6hpckoh ruiaTcfjopMbi (Jlypbe h a p.> 1962) h HeKOTopbix Apyrux nopOA ajih cpaBHemin 

KoMiiJieKCbi TpannoB: 1 — TbmaHCKHii, 2 — HornHCKint, 3 — KaTaHrcKinl, 4 — Ky3bMOBCKinl, 5 — EpraJiaKCKHii, 6 — 
AHrapCKHii. ReKOTOpbie flH^epeHunpoBaHHbie HHTpy3HH: 7 — AHaKHTCKasi (PeBepflarro, 1963), 8 — HopiuibCK I (HwieB- 
CKHii, 1959), 9 — A^aMA>KaxcKaH (MacaiiTiic, 1958), 11 — CKaeprapflCKaa (Osborn, 1959). JlaBbi: 10 — cepun Kacxafla 

(Osborn, 1959) 

llocjieAHee oScTOHTejibCTBO cjieAyeT, no-BHAH- npn iioctohhhom napunajibHOM AaBJieHim khcjic- 
MOMy, OTHOCHTb Ha cneT Majioro coAep>KaHHH JieTy- poAa, neM npn KpncTajuiH3an.nn b ycjiOBHflx no- 
hhx BOo6iu,e b hcxoahoh MarMe, KpHCTajuiH3yiomeH- CTOHHHoro cocTaBa. Kai< h Ha AiiarpaMMax (pur. 52 
ch no CuaeprapACKOMy Tuny, HanSojiee npKHM h 53, Ha (pur. 54, CBH3biBarom,eH OTHomeHne 

npeflCTasHTejieM KQToporo Ha Ch 6 h P ckoh HJiaTcjjop- FeO + Fe a 0 3 H (Na2 Q + Ks0) n0p0AbI( 

Me HBJIHeTCH AjiaMA>KaXCKaH HHTpy3Hfl. beu + be 2 U3 -r MgU 

OTMenaiOTCH KpyTbie h nojiorne BeTBH, o6pa- 
30BaHHbie cepHHMH nopoA HopMajibHbix Tpan- 
O pe>khme mEAOHEK npH KPHCTAAAH3A4HH n0B (cy6u;ejiOHHOH EprajiaKCKHH KOMnjieKC Bbipa- 
HOPMAAbHblX EA3AAbTOBbIX MArM HCaeTCH BeTBbKD TaKHCe C nOJIOTHM H3KJI0H0M). 

CHEHPCKOH nAATCOPMbl Kai< H Ha 53 ; sepxHHe nacTH pHAa BeTBeft, 

Kai< noAnepKHyjiH HoAep h Thjuih (Yoder a. HMeromHx KpyTOH HaKJioH, pe3i<o Bbinona>KHBaiOTCH,. 

Tilley, 1962), oSoraineHHOCTb OKHCHbiM Htejie30M 3HaMeHyn ycTaHOBJieHHe hhoto pentHMa KHCJiopoAa 

meAOHHbIX 6a3ajIbTOBbIX CepHH «HaBOAHT Ha MbICJIb, ( C nOCTOHHHbIM napUHaJIbHblM ASBJieHHeM), nOCJie 

hto mejiOHHbie cepHH o6pa3yioTCH nyTeM OKHCjie- npoxojKACHHH npopecca AH(£4>epeHHHau,HH b 3Ha- 

hhh». Ho Aante, ecjiH He npHHHMaTb bo BHHMaHHe HHTejibHOH nacra no CxaeprapACKOMy nyra. 
urejiOHHbie cepnn, HBHaH CBH3b pa3AHHHOH CTeneHH TaKHM o6pa30M, b 33bhchmocth ot ctoabhjkho- 
oSorameHHOCTH meAonaMH cepnft HopMajibHbix cth» hjih «HHepTHOCTH» KHCJiopoAa b npopecce 

TpannOB B 3aBHCHMOCTH OT AByX B03M0JKHbIX Ba- AHCjjcjjepeHH.HaH.HH 6a 3 ajIbTOBOH MarMbI p33JIHHHbIM 

pnaHTOB pejKHMa KHCJiopoAa — oneBHAna. CyMMa o6pa30M BeACT ce6n He tojibko SiC>2 , ho h mejiOHH. 

urejioneH, noAo6HO Si02, B03pacTaeT ropa3AO 6bi- B cjiynae «hoabh>khocth» KHCJiopoAa b CHCTeMe ai<- 

CTpee npn KpHCTaAAH3au,HH 6a3ajibTOBOH MarMbi THBHOCTb mejioneH b npouecce KpncTaAAH3an,HHi 
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pe3i<o HapacTaeT, npnneM aojdkch nponcxoAHTb 3a- 
MeTHblH CABIir SBTeKTHHeCKHX TOHeK (li KOTeKTHHe- 
ckhx jihhhh) b CTopoHy MHHepajiOB, He coAepnca- 
miix mejiOHH, c pacmiipeHiieM nojieii caMiix uiejion- 
HblX (J)a3 (KopjKHHCKHH, 1955). IlOflOSHblH >Ke 
CABIir B pe3yjIbTaTe KHCJIOTHO-OCHOBHOrO B3aiIMO- 

AeficTBHH b MarMe odcyjKAaJicn JX. C. Kop>khhckhm 
cnemiajibHO (1959). B cjiynae «HHepTHOCTH» kiicjio- 
poAa HapacTaHiie aKTiiBHOCTH mejiOHeii b npopecce 
KpHCTajIJIH3aH,HH He CTO Jib CymeCTBeHHO. flOCKOJIb- 
i<y mejiOHH (rjiaBHbiM o6pa30M HaTpnii) (JniKCiipy- 
H3TCH b njianioi<jia3ax, oaho HanpaBJieHiie cepnii 
nopoA xapaKTepii3yeTCH 6ojiee SbiCTpbiM pacKncjie- 
HiieM njiarnoi<jia3a k KOHH,y AncjxjiepeHnnann h, 
onepencan ii3MeHeHiie KoatJxjinuneHTa >Kejie3iiCTO- 
cth nopo^bi. BTopoe, Hao6opoT, xapai<Tepii3yeTCH 
6ojiee SbiCTpbiM poctom stoto KoatJujinuneHTa no 
cpaBHeHHK) c pacKHCJieHiieM njiarnoKJia3a. 

Kai< noi<a3aji JX. C. KopnuiHCKiiii (KopnuiH- 
CKHH, 1946), mejiOHH B KHCJIOH MarMe HBJIHIOTCfl 
noABHJKHbiMH KOMnoHeHTaMii, t. e. MarMa npeACTaB- 
JIHeT Co6oii CHCTeMy, OTKpblTyiO B OTHOHieHHH IH,e- 
jioneH. PIcnojib3yH sto me nojionceHiie h b npiiMe- 
HeHHH k .npyniM MarMaM, B. C. CodojieB (1949) 
nOCTpOHJI MHOrOnyHKOBbie MyjIbTHCHCTeMbI b Koop- 
AiraaTax P.K 2 O — (.iNa20 ajih cepnii nopoA cpa3- 
jiuhhmm ypoBHeM >Kejie3HCTOCTH. 3 tii AnarpaMMbi 
no3BOji?noT pa36npaTbCH b CMeHe MHOJKecTBa Mar- 
MaTHHecKiix napareHe3iicoB b 3aBHCiiMOCTH ot 113 - 
MeHeHHH noTeHmiajiOB mejiOHeii. TaKHM o6pa30M, 
HeT COMHeHHH B TOM, HTO mejiOHH nOABIIJKHbl 
II B yCJIOBIIHX KpiICTaJUIII3amiII OCHOBHOli MarMbl. 
K TaKOMy BbiBo^y npnxoAHT 11 HenoTopbie nccjie- 
AOBaTejiii TpannoB Cii6iipci<oii njiaTtJiopMbi (BiiJieH- 
ckhh, 1962; BiuieHCKiiii n AP-, 1963). B nocjieAHee 
BpeMH BJiiiHHiie mejiOHeii Ha KpiiCTajiJiii3amiio 6a- 
3ajibTOBoro pacnjiaBa 6biJio ycneniHO Aoi<a3aHO 11 
aKcnepiiMeHTajibHO (HejinmeB 11 AP-, 1963). TeM’ 
He MeHee, b ycjiOBimx noABiinniocTii mejiOHeii OAHa 
h Ta me MarMa AaeT KOHeHHbie AntJxJiepeHmiaTbi, 
b pa3JiiiHHOii CTenenii o6orameHHbie mejionaMii. 
3 to yi<a3biBaeT Ha to, hto rjiaBHbiM (JiaKTopoM b iih- 
TeHCHBHOCTii CBH3biBaHiiH mejiOHeii B CIIJIHKaTaX 
(ycTaHOBJieHim BejniHiiHbi noTemiiiajia mejionen 
b MarMe) HBJineTCH pe>KHM KiicjiopoAa (ero «noA- 
BH>KHOCTb» IIJIII «IIHepTHOCTb»). 

HHTeHCiiBHoe HapacTaHiie aKTiiBHOCTH mejiO¬ 
Heii b npopecce o6pa30BaHim cepnii nopoA npn 
AntJxJiepeHmiamin b ycjiOBimx nocTOHHHoro nap- 
miajibHoro .naBJieHim KiicjiopoAa MO>neT, no- 
BiiAHMOMy, npimaBaTb hm b HenoTopbix cjiynanx 
cydmejiOHHoii xapaKTep 9 . >KeJie30H0CHbie kom- 
njiencbi TpannoB, ii3yneHHbie b nocjieAHee BpeMH 
(roHbinaKOBa, 1961; XpHHima, 1962) noi<a3biBaiOT 

Te >ne 3ai<OHOMepHOCTii Ha AnarpaMMax, cBH3bi- 


0 B cjiynae HapacTamiH conepiKaHHH mejioieft b noponax 
6oJiee 6 hctpom, HeM KpeMHeKHC^OTbi. 


Baiomux SiC >2 11 >Kejie3HCTOCTb nopo^, a Taione u;e- 
JIOHHOCTb H HX >KeJie3HCTOCTb, HTO II npiIBO^UMbie 
HaMii paHee (cm. (Jinr. 53). HeKOTopbie KOMnjieKCbi 
noAo6HbiM we o6pa30M pacna^aiOTcn Ha ABe bctbh 
C pa3JIHHHbIMII HanpaBJieHHHMII (h, COOTBeTCTBeHHO, 
C pa3JIHHHbIMH peJKHMaMH KHCJIOpOAa npn AHtJltJie- 
peHmiamm). Bojiee dbiCTpoe HapacTaHiie rpejiOHeii, 
neM KpeMHeKiicjiOTbi, HadjnoAaeTCH A-fiH nyTii aikJ)- 
(JiepeHmiamiH c nocTOHHHbiM napmiajibHbiM AaBJie- 
HneM KiicjiopoAa, hto xoporno biiaho Ha AnarpaMMe, 
CBH3biBaiou;eii odmyio Htejie3iiCTOCTb nopoA c ot- 

N 320 -J- K 2 O -j~ SiOa T7- g. 

HOineHiieM -—--• l\ai< mojkho 6 bi- 

jio BiiAeTb H3 o63opa padoT OcdopHa (Osborn, 
1959, 1961), o>KHAaTb 3HaHiiTejibHbix cnonjie- 
Hiiii MameTiiTa mojkho b npopecce npoxojKAe- 
hhh 6a3ajibTOBoii MarMoii nyTii AHtJitJiepeHmiamiH 
c noABHJKHbiM noBeAeHiieM KiicjiopoAa (cucTeMa 
OTKpbiTa b OTHOineHiin KiicjiopoAa). BTopoii npiiH- 
mmnajibHbiii nyTb (c «HHepTHOCTbio» KiicjiopoAa 
b MarMaTiinecKoii cucTeMe) npiiBeAeT rjiaBHbiM o6pa- 
30 M k CBH3biBaHino >Kejie3a b cnjniKaTHoii (JiopMe. 
PIjunocTpamieii ci<a3aHH0My MoryT cjiyjKHTb Aan- 
Hbie B. H. roHbinaKOBOii (1961), KOTopan A-fin roro- 
BOCTOHHoii HacTii CiidiipcKoii njiaTtJiopMbi npunuia 
k BbiBOAy, hto npoMbinuieHHbie MecTO pojkachiih 
> nejie3a CBH3aHbi c cy6n;ejiOHHbiMH TpannaMii PIjih- 
MO-BiunoiicKoro KOMnjienca, «o6jiaAaiomHMH noBbi- 
ineHHOii OCHOBHOCTblO, II3BeCTI<OBHCTOCTbIO 11 me- 
JIOHHOCTbIO». OcodeHHO nOI<a3aTeJIbHbIM AJIfl 3THX 
TpannoB OHa cniiTaeT «noHiDKeHHoe 3HaHeHiie ko- 
SlJxJlHmieHTa >KeJie3HCT0CTH»... 

06inne coodpaJKeHiin, npiiBeAeHHbie Bbiine, 
OAHano, He yniiTbiBaiOT 6ojibinoro KOMnjienca 
Apyrux ycjioBiiii, b KOTopbix nponcxoAiiT (JjopMiipo- 
Bamie MecTopontAeHiiii MarHeTiiTa 11 noaTOMy mojk- 
HO OJKIIAaTb OTKJIOHeHIIli H HCKJIIOHeHHH, yCJIOJK- 
hhkmi;hx 3Ty HaMenaiomyiocH CBH3b. 

O CAOJKHOnoCTPOEHHbIX HHTpy3HHX 

KpaTKO ocTaHOBHMcn Ha Bonpoce o npunimax 
B03HiiKH0BeHiiH cjiojKHbix AncJxjiepeHmipoBaHHbix 
HHTpy3iiH. Kan H3BecTH0 (MacafiTiic, 1958), xopo- 
rno AHcJicJiepeHmipoBaHHbie HHTpy3ini cocTaBJiniOT 
eABa Jin 6ojibine 1 % ot Bcex HHTpy3iin CiibupcKoii 
njiaTtJiopMbi. Bee 6e3 HCKJIIOHeHHH iiccjieAOBaTejin 
npuxoAHT k BbiBOAy, hto npiiHHHaMii xopoiuen 
AiitjxJiepeHmiamiH oahhx ii njioxon — Apynix hh- 
Tpy3iiii HBJineTCH 6ojibinoe hjih Majioe kojiiihcctbo 
jieTynux KOMnoHeHTOB, coAep>Kain,HXCH b Marae- 
Pojlb JieTyHIIX KOMnOHeHTOB, KOHeHHO, BejniKa, 
ocodeHHO BOAbi 11 BOAopoAa, i<ai< sto 6biJio nonasaHO 
Bbiine. Ho ecjni npiiAepjKiiBaTbCH y*e CAeJiaHHoro 
paHee AonymeHHH 0 tom, hto o6orain,eHHOCTb boaoh 
JIIOdOH 6a3ajIbTOBOH HCXOAHOH MaTMbl OAHHaKOBO 
Majia.TO paccjioeHHbie iiHTpy3ini Tima CnaeprapA- 
ckoh Ha nepBbix CTaAnnx (JipaKmiOHHoii Kpuc- 
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Tajuni3an,HH He MoryT SbiTb dorara boaoh, a iimch- 
ho OHa h onpeAejineT BejiHHHHy oSiyero AaBJie- 
HHfi jieTynux (cm. Tafiji. 42). 

HeKOTopoe HapaeraHiie AaBJiemiH JieTynux kom- 
noHeHTOB mojkho ojKHAaTb a^h KOHeHHbix AHtJxJjep eH- 
miaTOB Ci<aeprapACKoro Tima AHcJxjiepemmaimH. 
Kai< mojkho 6buio BHACTb Bbime (cm. (J)Hr. 52—53), 
MarMaTiinecKiie KOMnjieKCbi, BbiAejmeMbie Ha Ch- 
SnpcKOH njiaTcjiopMe, o6mhho AaiOT cepim nopoA, 
aHajioniHHbie cepiiHM nopoA AncjxjiepeHmipoBaH- 
HblX HHTpy3HH TOTO HJIH HHOTO Tima. cfrt) 03HaHaeT, 
hto Ta hjih iman «HeAncjx})epeHii,HpoBaHHaH» HHTpy- 
3hh npeACTaBJineT cofioii oahh ii3 AHiJxjiep emm aTOB 
hcxoahoh MarMbi toto hjih iihoto MaraaTiiHecKoro 
KOMnjiei<ca. TaKHM o6pa30M, TepMiiH meAiicjxjiepeH- 
mipoBaHHan HHTpy3im» i<ai< 6yATO 6bi mo>kct npn- 
MeHHTbCH TOJIbKO I< HHTpy3HHM, OTBeHaK)III,HM nO 
cocTaBy hcxoahoh MarMe toto hjih iihoto MarMara- 
necKoro KOMnjieKca. Ho ecjm noAxoAHTb coBepmeH- 
HO CTpOTO I< STOMy TepMHHy II yHIITblBaTb, HTO HC- 
xoAHbie MarMbi ajih KOMnjieKCOB caMii hbjihiotch 
npoAyKTaMii cjipaKmioHiipoBaHiiH poAOHanajibHOH 
6a3ajibTOBOH MarMbi (cm. tfinr. 53), to hhcjio He- 
AHtJxJ)epeHH,HpoBaHHbix HHTpy3HH em,e Sojibme co- 
KpaTHTCH. K HUM SyAyT OTHOCHTbCH HHTpy3HH, 
npii6jm>Kaioii;HecH no cocTaBy k ojihbhh-Shothto- 
BblM H OJIHBHHOBbIM ra66pO-AOJiepiITaM HHTpy3HH 
HopiuibCK I. noaTOMy ropa3AO yAofiHee 6biJio 6bi 
npn OTcyTCTBini npii3Hai<OB AncjxjiepeHmiamiH Ha 
MecTe, npiiMeHHTb TepMiiH meAncjxjiepeHmipoBaHHaH 
HHTpy3HH» A-nn HHTpy3iiH, 6jih3Khx no cocTaBy 
poAOHanajibHOii 6a3ajibTOBoii MarMe, jihSo c oroBop- 
K3MH B npiIMeHeHHH K HHTpy3HHM, OTBeHaiOIII,HM 
HCXOAHbIM MarMaM KOMnjieKCOB. 

BnojiHe noHHTHO, hto neM Sojiee no3AHHM rjiy- 
6iiHHbiM AncjxJiepeHmiaTOM HBJineTCH ncxoAHan Mar- 
Ma KOMnjieKca, TeM MeHbmiiii nyTb efl ocTaeTCH 
npoiiTii ao nojiHOii AncJicJiepeHmiamni h TeM MeHbme 
6yAyT pa3JiimaTbCH nopoAbi AaHHoii cepim KOMnjieK¬ 
ca. C Apyroii CTopoHbi, ecjm ncxoAHan MarMa kom- 
njieirca 6yAeT npiifijniJKaTbCH no cocTaBy k poAO- 
HanajibHOii 6a3ajibT0B0ii MarMe, to npn Hajiimmi 
onpeAejieHHbix ycjiOBiiii, Ha KOTopbix Mbi ocTaHO- 
BHMCH HH>Ke, 6yAyT nOCJieAOBaTejIbHO nOHBJIHTbCH 
HJieHbi cepim, b ropa3AO fiojibmeii CTeneHii OTJUinaio- 
mnecfl Apyr ot Apyra. noirasaTejibHO, hto cjio>kho- 
nocTpoeHHbie HHTpy3im, TaKiie KaK AjiaMAHraxciran, 
AHaKHTCKan ii HopiiJibCKan, yxoAHT cbohmh «Kop- 
hhmh» (cm. tjnir. 52) b ofijiacTb poAOHanajibHOii 
6a3ajibTOBOH MarMbi. EIjih hhx, KaK h ajih KOMnjieir- 
cob c hcxoahoh MarMOii noAofiHoro cocTaBa, ocTa- 
eTCH Sojibmoii nyTb npoxojKAeHim AncjxjDepeHima- 
mni. 06pa3yroin,iiecH AncjxJiepeHmiaTbi SyAyT ot- 
HeTJiiiBO OTJninaTbCH Apyr ot Apyra. 

3aBepmiiTCH jih stot npopecc o6pa30BamieM 
CJIOJKHOnOCTpOeHHbIX (4)paKH,HOHIipOBaHHbIx) HH- 
Tpy3iiii hjih npoii30HAeT BHeApeHiie AncjxjDepeHima- 
TOB n0p03Hb 33BHCHT, HeCOMHeHHO, OT 06 lH,eii CHH- 


MarMaTHHecKoii oScTaHOBim h BpeMeHii MentAy ot- 
AejIbHblMH BCnbimKaMH TeKTOHHHeCKOH aKTHBHOCTH 
(lIMeiOTCH BBHAy TJiaBHblM 06pa30M AH3bIOHKTHBHbie 
npoHBJieHim). Eme paHee A. H. 3aBapim,Kiiii, 06- 
paman BHiiMamie Ha pa3JiiiHHyio nocjieAOBaTejib- 
HOCTb H3Bep?KeHHH JiaB pa3JIHHHOrO COCTaBa (rOMO- 
ApOMHblli II aHTHApOMHblli nOpHAOI<), CHHT3JI ,HTO OH3 
33BHCHT «OT COOTHOUieHHH Me»Ay CKOpOCTblO TeHe- 
hhh npopecca An^epeHmiamm, c oahoh CTopoHbi, 
ii nacTOTOii npepbiBaiomiix ero HenpepbiBHoe Tene- 
Hlie apynTHBHbIX aKTOB II HX IIHTeHCIIBHOCTblO — 
c Apyroii. nocjie AJiHTejibHbix nepnoAOB noi<OH 
ByjiKaH H3BepraeT npoAyKTbi Aajibme 3ameAuieii 
Aii^icjiepeHmiamiH)) (3aBapim,KiiH, 1950). B cjiojkhhx 

IIHTpy3HBHbIX MaCCHBaX npOHBJIHeTCH TOMOApOM- 
Hbifl nopHAOK AiicjxfiepeHmiamiH, t. e. ocHOBHbie 
nopoAbi npeAtnecTByiOT khcjihm. «Bojibmyio cjiojk- 
HOCTb B nOCJieAOBaTejIbHOCTH H3Bep>KeHHH pa3JIHH- 
Hbix JiaB, no cpaBHeHino c nocjieAOBaTejibHOCTbio 
o6pa30BaHim nopoA HHTpy3HBHbix cjieAyeT CBH3bi- 
B3Tb C TeM, HTO aKTbl H3Bep>KeHHH npepbIBaiOT 
HopMajibHoe TeneHiie An^epeHmiamm b MarMaTii- 
necKOM onare» (3aBapiiH,Kiiii, 1950). PlMeHHO sthm 
no HameMy MHeHino, n ogbHCHHeTCH roMOApoMHbiii 
nopHAOK AncjxfiepeHmiamiH b HopiiJibCKiix HHTpy- 
3hhx opTomipoKceHOBbix ra66po-AOJiepiiTOB h aH- 
THApOMHblH AJIH JiaB HopiIJIbCKOTO paHOHa (rOA- 
jieBCKim, 1959i). Ahh nepBbix AH^cjiepeHmiamiH 
nojiHOCTbio 3aBepmnjiacb b MarMaTiinecKoii KaMepe, 
AJiH BTopbix A0CT3T0HH0 xopomo Aii4)$opeHU,npoBaH- 
Han MarMa onara b HecirojibKO npneMOB, HanimaH 
C BepXHIIX KHCJIbIX nopmili II KOHHaH hhjkhhmh 
npoTOo6orau;eHHbiMH, 6biJia H3BeprHyTa Ha noBepx- 
HOCTb. 

y CJIOBHH rjiySlIHHOCTH H3X0>KACHHH IOMepbl 
HHTpy3iin HeCOMHeHHO TaKHte nrpaiOT onpeAejieH- 
Hyio pojib. B 6ojiee rjiy6oi<iix ropii30HTax o6cTa- 
HOBKa Sojiee fijiaronpiiHTHa, Tai< i<ai< 3Aecb MeHbme 
Bepo hthoctii nepeceneHHH rjiyfioKiiMii pa3JiOMaMii 
MarMaTiinecKoii KaMepbi 3a onpeAejieHHbiii npoMe- 
HtyTOK BpeMeHii. Kai< ynte OTMenajiocb, b Hopmib- 
ckom panoHe Taimx rjiy6oi<iix pa3JiOMOB co 3Ha- 
HiiTejibHOii aMnjiiiTyAoii Bcero HecirojibKO, b to 
B peMH, I<aK pa3JIOMOB C He3HaHHTejIbHbIMH aMnjiii- 
TyAaMii—aficojnoTHoe SojibimiHCTBO (ypBaHiieB, 
1958). Ecjih HHTpy3iiH «3acTpeBaeT» Ha rjiyOime, 
ropa3AO fiojibme rnaHCOB Ha to, hto npopecc $pai<- 
H.HOHHOH KpiICTajIJIH3aH,HII 10 B IOMepe npOHACT 
AO KOHU,a ii 3aBepmiiTCH o6pa30BaHiieM cjionrHono- 
CTpOeHHOH HHTpy3HH HopiIJIbCKOTO HJIH AjiaM- 
AHtaxcKoro Tima. Ecjih KaMepa iiHTpy3im 6yAeT 
fijiiuKe k noBepxHOCTii, OHa mojkct npeBpaTHTbCH 
b npimoBepxHOCTHbiii (npoMe>KyTOHHbiii) MarMaTii- 
necKHH onar n AaTb cepmo b toh hjih iihoh CTeneHii 
Aii^opeHmipoBaHHbix JiaB hjih Aante coBceM He- 
Aii^epeHmipoBaHHbix. nocjieAHiiii cjiynaii aojijkch 


10 <I>paKLUIOHIipOBaHHH MarMbi. 
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(5biTfa MeHee pacnpocTpaHeH, TaK KaK napajuiejibHO 
ABHJKeHHIO HCXOflHOH MarMbI K nOBepXHOCTH npouecc 
cj)paKUHOHHOH KpHCTajuiH3au,HH b KaKOH-TO Mepe 
yxe ycneBaeT npoimi. 3thm, no-BHAHMOMy, h 
ofibHCHHeTCH peAKoe Haxo>KAeHne Ha CuSiipcKOH 
njiaTcjiopMe npoHBJiemm HeAiicjxjiepeHmipoBaHHbix 
MarM b CMbicjie, yK33aHHOM Bbime. 

IIohhtho, hto nHTpy3HH co cjia6oii AiicjxjiepeH- 
UHauneH Ha MecTe 6yAyT xapaKTepHbi AJm MarMa- 
THHeCKHX KOMIUieKCOB C HCXOflHOH MaTMOH, KOTOpaH 
hbjihctch KOHeHHOH nopuneii, nOJiyHHBHieHCH npn 
cf)paKUHOHHOH KpHCTajIJIH3aUHH pOflOHaHajIbHOH 
6a3a;ibTOBOH MarMbi, Aame npn BceM KOMnjieKce 
Apyrux SjiaronpimTHbix ycjiOBHH. CjiaOan Ancf4>e- 
peHUiiamiH HHTpy3iiH Ha MecTe 6yAeT nojiynaTbcn 
h a-hh Apynix MarMaTHHecKnx KOMruieKCOB, ecjin 
CTaHOBJieHiie HHTpy3im conpoBOJKAaeTCH HeOjiaro- 
npiIHTHOH TeKTOHHHeCKOH ofiCTaHOBKOH. BbICTpblH 
noA'beM MarMbi Ha He6ojibinyio rjiySimy npimeAeT 
k SbiCTpoMy ee ocTbiBaHiiio h HanaBmaHCH cfipaKim- 
OHH3H KpiICTaJUIH3aU,HH Tax II He 3aBepmiiTCH. 

Pe3iOMHpy5i CKa3aHHoe Bbime, OTMeTHM, hto pojib, 
jieTynux KOMnoHeHTOB (rjiaBHbiM o6pa30M boam) 
BejiHKa b B03HHKH0BeHiiH AByx nyTeii AiicjxjiepeH- 
UiiauHH 6a3a;ibTOBOH MarMbi c o6pa30BamieM coot- 
BeTCTByiomux cepufi nopoA. OAHairo BpHA jih mo>k- 
ho yTBepjKAaTb, hto Bee cjioiKHonocTpoeHHbie 
HHTpy3HH HBJIHIOTCH npOAyKTOM CneUHCjlHHeCKOH 
MarMbi, o6oraui,eHHOH JieTyHHMH. Cxopee Bcero, 
Aejio oSctoht KaK pa3 HaogopoT. CjiojKHbie HHTpy- 
3HH b npouecce KpiiCTajiJiH3aii,HH nocjieAHiix Han- 
6ojiee KHCJibix AncjxjiepeHUnaTOB npn hoabhjkhom 
noBeACHHH KHCJiopoAa oSoraipaioTCH JieTyHHMH kom- 
nOHeHTaMH, aKTHBHO B03AeHCTByiOm,HMH Ha BMe- 
m,aiom,ne nopoAbi. Odoramemie JieTyHHMH aojiikho 
npOHCXOAHTb H K KOHUy (JipaKUHOHHOH KpiICTajIJIH- 
3amiH b HHTpy3HHX AjiaMAJKaxcKoro Tima, HO MOJK- 
ho 3apaHee CKa3aTb, hto ecjiH pemiiM KHCJiopoAa 
K KOHUy KpHCTajIJIH3aHHH He H3MeHHTCH (ApyTHMH 
cjiOBaMH, He npoii30HAeT pa3repMeTH3amm KaMe- 
pbi), to KHCJibie nopoAbi He o6pa3yioTCH h coAepma- 
Hiie JieTynux k KOHiry npouecca 6yAeT ropa3AO 
MeHbme, neM b nepBOM Time (HopHJibCKOM). 3 to 
nojiojKeHiie’MOHteT 6biTb HJiJHOCTpupoBaHO Tafiji. 42, 
TAe BHAHO, HTO ra66pO-AHOpHT HHTpy3HH HopHJIbCK 

I KpHCTajuiH30BajiCH noA AaBJieHiieM boabi, npeBbi- 
maiomHM b 4 pa3a AaBJieHiie boam ra66po-nerMa- 
THT3 B AjiaMA>KaXCKOH HHTpy3HH. yCJIOBHH TJiy- 
SlIHHOCTH 3THX AByX HHTpy3HH n03BOJIHIOT AeJiaTb 
Tairoe conocTaBJieHiie. 

O «CPE4HEM TPAIinE» 

B nocjieAHee BpeMH b pHAe pa6oTno neTporpa- 
(Jihh TpannoB Cn6iipcKOH njiaTcjiopMbi (JlefieAeB, 
1955; Macaimic, 1958; 3ojiOTyxim h Ojichhiikob, 
1963, h AP-) nojiyHHJio pacnpocTpaHeHiie ncnojib- 
30BaHiie HeKOTopbix ocpeAHeHHbix Bejinnim Toro 

II B. B. 3ojiOTyxiiH 


HJIH HHOTO KOJIHHeCTBa pe3yjIbTaTOB XHMHHeCKHX 
aHajiH30B KOHKpeTHbix TpannoBbix nopoA. 3th Be- 
jihhhhh nojiynujiH Ha3BaHiie «cpeAHero Tpanna», 
npHHeM b pHAe pa6oT HaMenaeTCH onpeAejieHHan 
TeHACHUim OTOJKAecTBJieHim cocTaBa «cpeAHero 
Tpanna» c cocTaBOM poAOHanajibHOH 6a3ajibTOBOH 
MarMbi. Kax mojkho 6biJio BHAeTb H3 npeAbiAymero, 
npn TaKOM pacneTe b jiynmeM cjiynae nojiynaeTCH 
cpeAHHH cocTaB A-an HCXOAHbix MarM MHorux Mar- 
M3THHeCKHX KOMnjieKCOB, B03HHKmiIX npn cjipaKHH- 
OHHOH KpHCTajIJIH3aUHH (cjipaKUHOHIipOBaHHH) pO- 
AOHanajibHOH 6a3ajibTOBOH MarMbi. 3th cpeAHiie 
UHtJipbi, k TOMy Hte 6e3 yneTa ofibeMa npoHBJieHHH 
toh hjih hhoh nopoAbi, BpHA jih MoryT SbiTb nojie3- 
HblMH A-HH CpaBHeHHH C HHMH KOHKpeTHOH TpannO- 
boh nopoAbi b uejiHX ycTaHOBJieHim ee CTeneHH 
AHcji^epeHUiipoBaHHOCTH. Am 3thx uejieH MOJKHO 
peKOMeHAOBaTb cpaBHeHiie KOHKperabix nopoA 
C HCXOAHbIMH COCTaB3MH MarM3THHeCKHX KOMnjieK¬ 
COB, a TaKiKe c cocTaBOM poAOHanajibHOH 6a3ajib- 
TOBOH MarMbi, 6JIH3KHM K COCTaBy HOpHJIbCKHX 
OJIIIBUH-SlIOTHTOBblX ra66pO-AOJiepiITOB (cpeAHHH 
aHajiH3 11 , no M. Jl. Jlypbe h AP-, 1962). Heco- 
OTBeTCTBiie «cpeAHero Tpanna» h poAOHanajibHOH 
MarMbi HanGojiee npiro npoHBjmeTCH Ha npiiMepe 
cocTaBOB Hanfiojiee paHHiix cjia3, KpiiCTajiJiH3yio- 
mHXCH H3 MarMbi. PI 3 MarMbi, OTBenaromeii cpeAHe- 
My Tpanny, He MOHteT, HanpiiMep, nojiyniiTbcn Han- 
6ojiee MarHe3iiajibHbiH ojihbhh, H3BecTHbiH b npoTO- 
o6oram,eHHbix Tpannax CufinpcKOH njiaT^iopMbi 
KaK nepBbiii npoAyKT KpncTajiJiH3aunn. PI 3 MarMbi, 
OTBeHaromeir. 1) «cpeAHeMy Tpanny» A. EL JlefieAe- 
Ba (1955), nepBbiM npOAyKTOM KpHCTajiJiH3amin 
MOJKeT 6bITb OJIHBHH C 30% (jiaHJIHTOBOrO KOMnOHeH- 
Ta; 2) «cpeAHeMy HopMajibHOMy Tpanny» B. Jl. Ma- 
caHTiica (1958) — ojihbhh c 29% 4 5aH - nHT0B0r0 
KOMnoHeHTa; 3) «cpeAHeMy Tpanny» B. B. 3ojio- 
Tyxima h B. B. OjieflHHKOBa (1963) — ojihbhh 
c 28% cjianjiiiTOBoro KOMnoHeHTa (3aBapnuKim, 
CoSojieB, 1961). B to xe BpeMH He Tojibiro b nopo- 
Aax HopmibCKoro KOMnjieirca, ho h b Apyrux 
(Jlypbe h AP-. 1962) Han6ojiee paHHim ojihbhh mo- 
»eT HMeTb b cocTaBe 20% h MeHee cj^fljmTOBoro 
KOMnoHeHTa. HyntHO HMeTb b BHAy npn stom njio- 
xyio coxpaHHOCTb nepBOH reHepamm (HanSojiee Mar- 
He3iiajibHOH) ojiiiBima bo mhotiix nopoAax h nosTO- 
My nacToe OTcyTCTBiie A3hhhx o6 stoh reHepamm, 
KpoMe ynoMHHaHHH, hto OHa npucyTCTBOBajia. 

PI 3 Bcero CKa3aHHoro BbiTenaeT, hto npn bchkoto 
poAa conocTaBJieHHHX HyiKHO ocTopontHO nojib30- 
B3TbCH C3MHM nOHHTIieM H xapaKTepiiCTHKaMii 
«cpeAHero Tpanna». 

11 SiOs— 47,5, TiOa — 0,9; AI 2 O 5 — 16,0; Fe 2 0 3 — 2,4; 
FeO —7,8; MnO — 0,1; MgO — 10,7; CaO —12,2; Na 2 0 — 
1,6; K 2 0 — 0,6; P 2 0 6 — 0,2; cyMMa 100% (Bee. %). 

3tiim ^aHHbiM cooTBeTCTByioT cJieAyiomne HiicnoBbie xapaK- 
TepiicTiiKH A. H. 3aBapnu.Koro: a — 4,3; b — 33,5; c — 8,4; 
S — 53,8; c' — 18,7; f — 28,1; tn' — 53,2; n — 81,1, t — 
1,3; q> - 6,0; Q - (—)8,4. 
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rnaea 2 


O CBH3M nEPBMHHOW MArMATMHECKOM, 
TPEIIJMHHOH TEKTOHHKH CYAbOH^HOrO OPY^EHEHMH 
H HEKOTOPblE FIPAKTHHECKHE BblBO^bl 


KaK noi<:a3biBaiOT H3Jio>KeHHbie MaTepnajibi, 
HMeeTCH AOCTaTOHHO 0CH0B3HHH CHHT3Tb CyjIb(J)HA- 
Hoe opyAeHeHHe, CBH33HHoe c AHtJxJiepeHmipoBaH- 
HblMH TpannOBbIMH HHTpy3HHMH HopiIJIbCKa, He 
JlHKBamiOHHblM, a aBTOMeTaCOMaTHHeCKHM. 

nepeA h3mh He CTOHJia uejib AeTajibHoro H3yne- 
hhh Bcero KOMnjieKca pyflHbix MHHepajiOB, npoHBHB- 
UIHXCH Ha MeCTOpOJKAeHHHX, BbIHCHeHHH Bcex oco- 
fieHHOCTeft hx B3aiiMOOTHomeHHH h nojiyneHHH sthm 
nyTeM i<aKHX-TO bmboaob OTHOCirrejibHO reHe3iica 
opyfleHeHHH. IIohhtho, hto sto AeJio cnemiajmcTOB 
no pyflHOH MHHepajionni. Ho TeM He MeHee, nojiy- 
neHHbie sthmh cnemiajmcTaMii BbiBOAbi He hbjihiot- 
ch 0AH03HanHbiMH h, bo bchkom cjiynae, Ha coBpe- 
MeHHOM 3Tane ii3yHeHHH MecTop'o>KAeHHH Ho- 
pnjibCK I, noxa hto He MoryT AaTb hto-jih6o npo- 
THBopenamee pa3BHBaeMbiM h hmii B3rjiHAaM o bbi- 
coKOTeMnepaTypHOM aBTOMeTacoMaranecKOM npo- 
HCXOJKAeHHH OpyAeHeHHH HOpHJIbCKHX HHTpy3HH. 

B HacTOHipeii pafioTe aBTop orpaHiiHUJicn jinuib 
B03M0>KH0CTbK) C HHCTO neTpOJIOniHeCKHX n03HH,HH, 
H3ynaH ofibeFTbi neTporpa^iiHecKHMii MeTOAaMH, 
HafipocaTb HaMeHaioipnecH JioniHecKiie CBH3H bo3- 
H HKHOBeHHH OCHOBHOH MaCCbl HHKeJIHCTOrO mippO- 
THHOBOTO OpyfleHeHHH H STanOB CTaHOBJieHHH AH(J)- 
(JjepeHmipoBaHHbix pyAOHOCHbix TpannoBbix hh- 
Tpy3HH Ha npiiMepe paccMOTpemiH MecTopo>KAeHHH 
HopiIJIbCK I. K T3KHM oSlIUIM BOnpOCaM OTHOCHTCH 
Bonpocbi o B3aHMOOTHomeHHH nepBHHHOii MarMa- 
THHeCKOH TeKTOHHKH, TpemHHHOH TeKTOHHKH H 
cyjib(J)HAHoro opyAeHeHHH. 

Ha (J)Hr. 55 b c>KaTOM BHAe cyMMiipyiOTCH Haum 
npeflCTaBJieHHH 06 3Tanax (J)opMiipoBaHHH pyAOHOC- 
HOH AH(J)4)epeHH,HpOBaHHOH TpannOBOH HHTpy3HH 
HopiuibCK I. CxeMaTHHecKiie SjiOK-flnarpaMMbi 
(. 1 —7) xapaKTepH3yjOT Bee CTaAini pa3BiiTHH oahoto 
h toto >xe ynacTKa HHTpy3HH. BjiOK-AnarpaMMa 8 
xapaKTepii3yeT npopecc Ha 3HanirrejibHOM npoTH- 
JKeHHH HHTpy3HH. JX aflHM KpaTKIie nOHCHeHHH no 

i<a>KAOMy H3 Sjiokob (Jmr. 55,8, I — ABiinceHne ocy- 
mecTBJineTCH b cymecTBeHHO jkhakom BHAe, pacnjiaB 
(p) KOjniHecTBeHHO npeofijiaAaeT HaA TBepAbiMH 
(Kp) (J)a3aMH — (p + Kp)\ II — ABiiJKeHiie b cy- 
mecTBeHHO jkhakom (p + Kp) n Kameo6pa3HOM 
BHAe {Kp + p) B npHAOHHOH H3CTH HHTpy3HHJ 
III — npopecc KpHCTajuni3amm paccjioeHHOii 
MarMbi 3aKaHHHBaeTCH, ABiinceHne ocymecTBJineTCH 
B CymeCTBeHHO TBepAOM coctohhhh {Kp + p + a), 
i\ne r-ra30o6pa3HaH 4)a3a,OTAeJiHBmnxcH npiiKpuc- 
Ta.JiJni3an,nn MarMbi JieTynnx KOMnoHeHTOB. B koh- 


TaKTaX B03HHK3eT SpeKHIipOBaHIie, HHTpy3HH OT- 
BepAeBaeT nojiHOCTbio, ABii^KeHiie npnocTaHaBjniBa- 
eTCH (/Cp + a). IV — B K0HT3KT3X B03HHKaiOT Tpe- 
uuiHbi cpbiBa, ABHJKeHiie TBepAoro Tejia bo3o6hob- 
jineTCH. no OTKpbiBinHMCH TpeipiiHaM H3 cyipecT- 
BeHHO 3aKpHCTajuni30BaBinerocH 6ojiee rjiyfiim- 
Horo ofibeMa ycTpeMJiniOTCH CTpyn jieTynnx KOMno- 
HeHTOB {Kp + a). V — ABH>KeHIie HHTpy3HII b TBep- 
AOM BHAe {Kp) C npHKOHTaKTOBOli KpHCTaJUIH3yH> 
ipeiicH h ABHJKyipencH MarMaTiinecKon CMa3Kon 

{Kp p' +a). VI — 33MeAAeHHe ABH>KeHHH hh- 

Tpy3HH B TBepAOM BHAe {Kp) C B03HHKH0BeHHeM 
njiacTOBbix npoTpeipiiH cxojia b TaKCHTOBbix ra66po- 
AOJiepiiTax, ra66po h npiuieraioipiix k hum nopoAaM 
{Kp-\-z). VII — KpHCTajuni3an,HH cyjibtJmAOB 
( C ) — {Kp-\- a + c). VIII — ABHJKeHiie HHTpy3mi 

B TBepAOM COCTOHHHH — B03HHKH0BeHHe nJiaCTO- 
BblX MHKpOTpeipHH CKOJia, 3 hhk)ii;hx TpeipiiH cpbiBa 
Me>KAy nHKpHTOBbiMH h OKpyjKaiomHMH hx ra66po- 
AOJiepiiTaMH, njiacTOBbix TpeipiiH CKOjibHteHiiH. 
C AaJibHeiimHM oxjia>KAeHHeM OTKpbiTiie shaochh- 
KHHeTHHeCKHX TpeipHH OTAeJIbHOCTH. HOHBJIHIOTCH 

>KHAKne pacTBopbi {Kp + )K +C). 

HauniMH pafioTaMH noATBep>KAaeTCH , b ochob- 
hom, bhboa npeAbiAymux HCCJieAOBaTejien o 3aKOHO- 
MepHOii opueHTHpoBaHHOCTH ynjiomeHHbix cyjib(|)nA- 
HblX BKpanJieHHHKOB, COBnaAaK)IU,eH B SojIblUIIHCTBe 
cjiynaeB c opueHTiipoBKOH nepBHHHbix MarMaTiine- 
ckhx TeKCTyp (njiaHnapajuiejibHOCTii) nopoA caMOii 
HHTpy3HH. OAHaxo 3Ty CBH3b, no HauieMy y6e>K- 
AeHino, cjieAyeT TpaKTOBaTb He iok npHMyio, a KaK 
KOCBeHHyio, onocpeACTBOBaHHyio Hanfiojiee paHHH- 
mh npoTOTpeipimaMH, rjiaBHbiM o6pa30M njiacTOBbi- 
mh, B03HHKaiomHMn b pe3yjibTaTe npoAO^/DKaiome- 
toch nocTynaTejibHoro ABii^KeHHH TBepAbix pac- 
KajieHHbix nopoA HHTpy3ini (cm. (Jmr. 55). C stoh 
tohkh 3peHHH HaxoAHT ofibHCHeHiie Ha6jnoAaBuine- 
ch TaKJKe cjiynan HecoBnaAeHHH opneHTiipoBKH 
ynjioipeHHOCTH cyjibtJiHAHbix BKpanJieHHHKOB n 
nepBHHHOii nojiocnaTOCTH nopoA Kai< Ha MecTopo®- 
AeHim HopiuibCK I (EjinceeB, 1959), Tail h eipe 
6ojiee OTHeTjniBO Ha TajiHaxcKOM MecTop ojkachhh 
(npucyTCTBiie b oahhx h Tex >Ke o6pa3H,ax n nojio- 
rnx h KpyTbix BKpanJieHHHKOB no OTHomeHino k och 
KepHa). 

BnojiHe noHHTHO, hto HanpaBJieHiie ynjioipeH- 
HOCTH CyjIbCjlHAHblX BKpanJieHHHKOB 3aBIICHT B AaH- 
hom cjiynae ot opneHTiipoBKH HanpaBJieHiiii Han- 
6ojiee JierKOii npoHimaeMOCTii ajih pacTBopoB b no- 
poAax HHTpy3iiH, t. e. BAOJib TpeipiiH. CaMO ®e 
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Our. 55. CxeMa ctehobjighuh HHTpy3HH (Ha 6jiOK-AHarpaMMax) 

a — BMemaiomne nopoflbi jiaBOBoii TOJimn hidk Hero Tpnaca; 6 — KOHTaKTOBbie ra66po-flOJiepHTbi; o — ncxoflHaa MarMa c B3BemeiiHbiMH b iieii KpiiCTaJiJiaMii npOTOi<piiCTaJiJiH3a- 
ijhh; e — Kaiueo6pa3Hbm «cjioii» aKKy MyjnipoBaHHbix npoTOKpiiCTaJiJiOB h HHTepcTimiiaJibHoii jkhakocth; d — o6e,HHeHHbiH npoTOKpucTajuiaMii «cjioft> MarMbi; e — 3aKpHCTaJiJiii3o- 
BaBiuiiecH ra66po-AOJiepHTbi co cnopafliiHecKHMii KpHCTajuiaMU ojiiiBHHa ii 6e3 ojiiiBHHa; otc — ojniBHHOBbie ra66po~,nojiepHTbi ro TpoKTOJiiiTOBbix b HiiJKHeii qacni «cjioh»; 3 — iihk- 
pHTOBbie ra66po-AOJiepiiTbi; u — «BTopHHiiaH» KOHraKTOBan MarMa c KcenojiiiTaMH npHKOHTaKTOBbix nopoa; k — TaKCHTOBbiii ra66po-flOJiep»T h ra66po; a — cyjibtjjn^naH BKpan- 
jieHHoci b; m — Jia6pa,nopoBbiH nopc|)iipHT; h — aiifleamiOBbifi ^aa6a3; o — ocaAownbie nopoflbi TyuryccKoii cepini; n — aanpaBJieHiie flBHxteHHsr KpiicTa^^ii3yiomerocH h flajiee — 
3aKpncTaJiJiii30BaBinerocH MaTepnaJia HHTpy3iin; p TPemiiHbi cpbiBa b KOHTaKTax (paiiHue h no3^nne); c — nJiacTOBbie npoTOTpen^mibi; m — HanpaBJiemie HapacTannsi TeM_ 

pepaTypbi b nopoflax pa3pe3a 

































pacnojioxeHHe BKpanjieHHHKOB, i<ai< dbi H3HH3aH- 
Hbix Ha CHCTeMy sthx TpemHH, HMeeT ^ajieKHe 
aHajiom, AOBOjibHO KpynHbie n30MeTpnHHbie BKpa- 

njieHHHKH caMopo^HOH cepbi, pacnojiararomne- 

CH' BAOJIb CJIOHCTOCTH H B03HHKIHHe 3a CHeT MO- 
6 hjih33Uhh TOHK03epHHCToro cepHoro MaTepnajia 
XOJIOAHOBOAHbIMH paCTBOpaMH, npOCaHHBaBIUHMHCH 
BAOJIb nOCJIOHHbIX TpeiAHH B nOpOAaX P03AOJIbCKO- 
ro cepHoro MecToponcAGHim (TxanyK, AjieKceeHKO, 
3ojiOTyxnH, 1960) *. B nopoAax HHTpy3Hn AOBOJib- 
HO HaCTO MOJKHO HadjIIOAaTb CJIHBIHIieCH CyjIb(J)HA- 
Hbie BKpanjieHHHKH, ocodeHHO nacTO ohh Hadjno- 
AaiOTCH b TaKCHTOBbix raddpo-AOJiepiiTax, r^e npn 
hx cjihhhhh MoryT nojiynaTbcn AOBOjibHO KpynHbie 
cyjib(J)HAHbie niJiupbi, aoiJiKOBHAHbie b cjiynae pac- 
nojiojKeHHH BAOJib njiocKOCTH oahoh «npoTO-Tpe- 
ffl,HHbI» H H30MeTpHHHbie, eCJIH BCTpeHHblH pOCT HX 
H3HHHaJICH BAOJIb HeCKOJIbKHX COCeAHHX «npOTO- 
Tpeu;HH». HeT comhchiih, hto b cjiynae aoct3tohho 
HHTeHCHBHOrO H npOAOJIXHTeJIbHOTO ABHJKeHHH 
pacTBopoB, Hecymux cepy h *ejie30 no Kaiion- 
jindo Tpen;HHe, BAOJIb Hee MO*eT odpa30BaTbCH y*e 
He cepnH OTAeJibHbix BKpanjieHHHKOB, a cnjioniHan 
cyjib(f)HAHaH JKHJiKa nuppoTHHa. Odpa30BaHiie Ta- 
khx jkhjiok b BbicoKOTeMnepaTypHyio MeTacoMa- 
TunecKyio CTaAHio, KorAa nuppoTHH HBJineTCH eipe 
oca>KAGHHbiM MHHepajiOM, npuBeAeT k Hajinnnio neT- 
khx rpaHHH, c BMeiparomuMH nopoAaMH h OTcyT- 
CTBHK3 KaKOH-JIIldo 30HaJIbH0CTH BOKpyr 3THX *H- 
jiok. Hy*HO OTMeTHTb hto Hacbin;eHHOCTb Kpyn- 
hhmh TpeipuHaMH iok njiacTOBbiMH, Tax h Apyrux 
HanpaBJieH hh, HMeHHO KOHTaKTOBbix raddpo-AOJie- 
Phtob, cpa3y *e Aaiomux TBepAyro Kopy HHTpy3nn, 
h nopoA fijiiDKHero 3K30K0HTaKTa hbho He cjiynafi- 
Ha. riocne OTBepAGBaHHH TaKCHTOBbix raddpo-A<> 
jiepuTOB Hanop xboctoboh MaraaTHHecKOH kojioh- 
Hbl npHBOAHT K 06pa30BaHHK) CKOJIOBbIX TpemHH 
B KOHT3KTe HHTpy3HH. HojIOTHe CKOJIOBbie TpemHHbl 
y*e He tohho HacjieAyiOT nojioxeHiie KOHTaKTa, 
a HHBejinpyiOT ero HepoBHOCTH, nepexoAfl H3 TBep- 
Abix nopoA HHTpy3HH b TBepAbie nopoAbi 3K30K0H- 
TaKTa. PaHHHe H3 t3khx ckojiobhx TpemHH, BMeCTe 
c onepniomuMH hx TpemuHaMH Apyrux HanpaBJie- 
HHH, 3anOJIHHIOTCH «OC3}KA6HHbIM» nHppOTHHOM, 
n03AHHe OCT3IOTCH 3H5HOmHMH, H nO HHM UIipKy- 
jinpyiOT HH3KOTeMnepaTypHbie pacTBopbi, npoii3- 
BOAHmUe CepneHTHHH3aH,HIO H XJ10pHTH3aH,HK). 
HaCTb CyjIb(J)HAHbIX JKHJI B pyAHHIOX «YrOJIbHbIH 
pyneH» h «3anojinpHbiH» npnyponeHa k KpyTbiM 
«nepncTbiM» TpemuHaM, HaniiHaiomHMCH b MecTe 
nepernda Tejia HHTpy3iiH y Kpyrax dopTOB h npo- 
AOJUKaiomuxcH bo BMemaromux nopoAax. Taxue 
«nepncTbie» TpemHHbi, CBH3aHHbie c TpannoBbiMH Te- 
jiaMH b MecTax hx pe3KHX neperndoB 2 — He peA- 

1 HHTepecHO, hto npii cjihhhhh TaKiix «BKpanJieHHHKOB» 
cepbi b Po3flOJibci(OM MecTopoxneHim noJiynaiOTCH cnJiouiHbie 
5KHJIKH KpynHOKpiICTaJI/IHHeCKOH cepbi cpeflll T0HK03epHH- 
CTOii. 


KOCTb, H HHOTAa OHH Aa*e 3anOJIH5DOTCH M3TMOH, 
Aaiomefl CTeKJiOBaTbie nopoAbi MajiOMomHbix 
«onepHK)mnx» Aaen, i<ai< sto mojkho BHAeTb ajih 
cjiaSoAHtJxJjepeHUHpoBaHHOH TpannoBofi HHTpy3HH 
KacKaAHoro ymeJibH b6jih3h HHTpy3im HopnjibCK 
II. He HCKJHOHeHO, HTO K THny «nepHCTOH» MOJKHO 
6yAeT othccth h nojioryio Aafixy KOHTaKTOBbix 
ra66po-AOJiepHTOB y KpyToro boctohhoto 6opTa, 
HaSjHOAaBuiyiocH b pyAHHKax «YrojibHbiH pyneH» 
h «3anojinpHbiH». rioAofiHbie nepucrae TpemuHbi 
HBJIHIOTCH A0CT3T0HH0 paHHHMH (OAHOBpeMeHHbIMH 
(J)OpMHpOBaHHK) KpyTbIX dopTOB HHTpy3HH), COnpH- 
KaCaiOTCH C KOHTaKTOBbIMH nOpOAaMH C3MOH HHTpy- 
3hh h nosTOMy ecTb Bee 0CH0B3HHH b cjiynae HX co- 
XpaHeHHH (A^IH pyAOHOCHbIX HHTpy3HH) OJKHAaTb 
BbinOJIHeHHH HX CyjIb(|)HAaMH. 3tO odCTOHTeJIbCTBO, 
no HarneMy MHeHHio, mojkct cjiyjKHTb Aa*e nonc- 
KOBblM KpHTepHeM Ha JKHJIbHbie CyjIb(J)HAHbie pyAM 
B HopHJIbCKOM paHOHe. 

ECJIH (JjOpMHpOBaHHe CpaBHHTeJIbHO MaJIOMOm- 
HbIX CyjIb(J)HAHbIX JKHJI H BeTBHmHXCH JKHJIOK JieT- 
ko cede npeACTaBHTb i<ai< 3anojiHeHne 3HHK)mnx 
TpemHH OCaJKAGHHbIM MHHepaJIOM — nnppOTHHOM, 
to ropa3AO TpyAHee odbHCHHTb odpa30BaHHe Mom- 
Hbix njiacTOodpa3Hbix 3ajie>KeH cyjib(J)HAOB h hx 
xpynHbix niJinpoB. 3to He BbinojiHeHne cyjib(J)HAaMH 
orpoMHofl 3HHiomeH nojiocTH, a HBHoe 3aMemeHHe 
MaTepnajia BMemaiomeH nopoAbi cyjibiJjHAHbiM Ma- 
TepnajiOM. ripopecc 3aMemeHHH HAeT 3kthbho, 
c BbiHOCOM h npHBHOCOM BemecTBa. Mojkho cede 
npeACTaBHTb, hto noABOAflmuMH KaHajiaMH a^ih 
MeTaCOM3TH3HpyK)mHX paCTBOpOB HBJIHJIHCb 3HHK3- 
mne TpemuHbi, HbiHe BbinojiHeHHbie cyjibtJiHA- 
HblMH JKHJI3MH. KaK H3BCCTHO, pOBHbie pyAHbie >KH- 
jibi MoryT nocTeneHHO nepexoAHTb b uumpbi c He- 
npaBHJIbHblMH OTpaHHHeHHHMH, T. e. KaK dbi pac- 
njibiBaTbCH (3aBapnu,KHH, 1937). TaKHe HadjnoAe- 
HHH HMeKDTCH H AJIH MeCTOpOJKAGHHH HopHJIbCK I. 
B nacTHOCTH, Ha pyAHHKe «3anojiHpHbiH» OTMeneHa 
BepTHKajibHan cyjibtJjHAHan >KHjia, noAHHMaroman- 
CH H3 nopoA 3li30K0HT3KTa B K0HT3KT0BbIH TaddpO- 
AOjiepHT h 3Aecb pacnjibiBaiomaHCH b mnupbi. 
C ApyrOH CTOpOHbl, UIHpOKO H3BeCTHbI B33HMOOT- 
HOUieHHH UIJIHpOB C BKpanJieHHOCTbKD CyjIbCjlHAOB. 
Ha ceBepHOM Mbice ropbi PyAHOH H. C. 3ohtob 
(1959) HadjiK)AaJi, HanpHMep, OKaflMJieHHe KpynHbix 
CnJIOUIHblX JIHH30BHAHbIX UIJIHpOB CyjIbcjlHAOB od- 
A3K0M ryCTOH CyjIb(J)HAHOH BKpanJieHHOCTH, 
CMeHHiomeHCH AaJibuie ot uiJiHpoB peAKoft BKpan- 
JieHHOCTbK). 

n P H HadjHOAGHHH B3aHMOOTHOUieHHH CyjIb(J)HA- 
Hbix >khji h BKpenjieHHOCTH TaK*e HHOTAa yjiaB- 
jiHBaeTCH opeon dojiee ryCTOH BKpanJieHHOCTH He- 
nocpeACTBeHHO BOKpyr jkhji. TaKHM odpa30M, no- 

2 II He TOJibKO TpannoBbiMH, KaK noKa3aHO A. A. noJiKa- 
HOBbiM (1955). HaKJioii nepiicTbix Tpeiu.nn 3aBiiciiT ot 
aMnJHiTyAbi (JiJieKcypHoro nepemfia h MOiKeT fibiTb coBceM 
noJioniM. 
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po^bl C CyJIb(J)HAHOH BKpanJieHHOCTbK) MOJKHO CHH- 
TaTb npoMeJKyTOHHoft CTyneHbio k npeBpam,eHHK) 
hx b cnjiouiHbie cyjib(j)HAHbie iujinpu. MeTacoMara- 
3Hpyiom,He pacTBopbi ogjiaAaiOT cnocogHOCTbio 
k HHTeHCHBHOMy BbimejianiiBaHiiio «BMemaiomeH» 
nopoAbi c o6pa30BaHiieM MejiKHX nojiocTeii h xa- 
BepH h c napaJUiejibHbiM 3anojmeHiieM hx oca>KAeH- 
HblM nnppOTHHOM H 0TH3CTH peaXH,HOHHbIMH MH- 
HepajiaMH, conyTCTByiomiiMii eMy. B TaxciiTOBbix 
ra66po-AOJiepiiTax b cyjibcjuiAHbix nunipax npucyT- 
CTByiOT xpynHbie xpiiCTajuibi CTOjifinaToro xjniHonn- 
poi<ceHa, KOTopbie hbjihiotch 3Aecb pejimcraMii hco- 
xpaHHiOTCH Tojibxo fijiaroAapn o6pa30BaHino«Hexjia» 
peaKUHOHHoro cjieppiiaBniTOBoro xjniHoniipoxceHa, 
HaxoAHii;erocH b paBHOBecini c cyjibcjniAaMii. 3aMe- 
memno cyjibcjuiAaMii noABeprjniCb Bee ocTajibHbie 
MHHepajibi. Bbirne y>xe OTMenajincb cjiynan HafijnoAe- 
hhh nerMaTOHAHbix «cpoctkob» njiarnoxjia3a Jieiixo- 
KpaTOBblX 060C06jieHHH C CyjIbCjlHAaMH. fljIH 3THX 
cjiynaeB 6biJio noxasaHO, hto xjniHoniipoxceH 3Aecb 
pejiHKOM 3aMem,eH cyjibtfiHAaMH, b to BpeMH xax oc- 
hobhoh njiarnoxjia3 HBJineTCH pejiHKTOBbiM h yn,e- 
jieji fijiaroAapn xaeMxaM 6ojiee xhcjioto peaxmiOH- 
hoto njiarHOKjia3a, HaxoAHmerocn b paBHOBecini c 
CyJIb(f)HflaMH. ripn CJIHHHHH MejiKHX CyjIbtflHAHbIX 
mjiiipoB 6yAyT o6pa30BbiBaTbCH xpynHbie c bxjiio- 
neHiieM peaxmiOHHbix CHJinxaTHbix MHHepajiOB. Ha- 
xojxAeHiie nernyex SnoTirra, HanpHMep, b BbiAeJie- 
hhhx cyjibtfiHAOB BOBce He roBopiiT o pocTe ero 113 
cyjibtfiHAHoro pacnjiaBa, a CBHAeTejibCTByeT o cy- 
meCTBeHHOH OAHOBpeMeHHOCTH XpHCTajIJIH3aUHH 
SlIOTHTa H CyjIb(J)HAOB. 

HafijnoAaBmuecH tfiaxTbi H36iipaTejibHoro 3aMe- 
ipeHHH >xejie30C0Aep}xan;HX ciunixaTOB roBopHT 
06 OTHOCHTeJIbHOH HHepTHOCTH >KeJie3a B XOHH,e 
npopecca H OTHOCHTeJIbHOH nOABH>KHOCTH XaAbUHH 
(ocaJKAeHHbiii MHHepaji — BbicoxoTeMnepaTypHbw 
aHTHApuA). B 3to BpeMH o6pa3yeTCH peaxmiOHHbiii 
nuppoTHH c conyTCTByiomeH rpynnon peaxn,HOHHbix 
CHJIHXaTHblX MHHepajiOB. npn yCJIOBHH npOAOJI- 
JxaiomerocH nocTynjieHHH pacTBopoB, Hecymux 
cepy, o6pa30BaHiie mippoTUHa Tenepb MOixeT hath 
b ochobhom 3a CHeT >xejie3a, HMeiomerocH Ha MecTe, 
t. e. 3a CHeT paHHiix BbiAejieHHH MaraeTHTa h >xejie- 
30C0Aep>xaii;HX ciunixaTOB. B ofimeM ofibeMe opy- 
AeHeHHH 3to SyAeT 3HaHHTejibHan nacTb, Bnojme 
conocTaBHMaH c ofibeMOM oca>KAeHHbix cyjib(j)HAOB. 
B 3T0ixe BpeMH o6pa3yiOTCH mjiHpbi h jxhjikh cyjib- 
(Jihaob no mJinpaM h JKHJixaM, cjiojxeHHbiM 3ejieHbiM 
H 6eCH,BeTHbIM (JieppHaBrHTOM, H 06pa30BaBIHHMCH 
b 6ojiee paHHHii 3Tan BbicoxoTeMnepaTypHoro MeTa- 
C0MaT03a. Mbi oniiCbiBajni Bbirne noAofiHbie jkhjixh 
H3 TaXCHTOBbIX ra66po-AOJiepiiTOB. Bhahmo, B 3Ha- 
HHTejibHoft CTenemi 3a cneT nayTHHbi jkhjiox >xe- 
jie3HCToro xjniHonnpoxceHa, pa3BHBumxcH b xpnc- 
TajiJiax njiarnoxjia3a, nocjieAHiie BnocjieACTBim 
nacTHHHO 3aMein,aiOTCH cyjibtJiHAaMH. B cxapHonpo- 
HBJieHim pyAHiixa «IO>KHbiH» b cyjib^HAHOii 6 pex- 


hhh h iKHJixax, onucaHHbix Bbirne, Taxixe cjuixcu- 
pyioTCH ABa 3Tana. HanSojiee BbicoxoTeMnepaTyp- 
Hbie cyjib^HAHbie BbiAeJieHiin npeACTaBJieHbi Hiixe- 
juiCTbiM nuppoTHHOM,xoTopbiM cjioixeHbi i<ax Bxpan- 
jieHHbie, Tax h JKiuibHbie pyAbi. XajibxonupiiT, 
xax noxa3biBaioT HafijnoAeHiiH, HBJineTCH 6 oAee 
no3AHHM HajiojxeHHbiM MiiHepajiOM xax Ha nuppo- 
TiiHOBbie BxpanjieHHiixii, Tax h Ha nuppoTiiHOBbie 
jxiijibi. XapaxTepHO, hto h BOo 6 u;e HexoTopbie 
iiccjieAOBaTejiii npimiJin x BbiBOAy o HeB03M0>KH0- 
cth BbicoxoTeMnepaTypHoro paBHOBecHoro napare- 
He3iica niippoTiiH-xajibxonupiiT (Max-KiiHCTpn, 
1960). Bojiee no3AHiie pacTBopbi npoHiixaioT no TeM 
>xe TpemiiHaM b nopoAax, hto h 6 ojiee paHHiie. 
Etocxojibxy ra30o6pa3Hbie pacTBopbi ABiiraioTCH 
BAOJIb XpOBeJIbHOH (BHCHHeil) H3CTH TpeiH,HH, OHH 
b nepByio onepeAb MeTacoMaTunecxii 3aMeu;aiOT 
BepXHIOIO HaCTb mippOTHHOBblX BxpanjieHHiixoB 
Ha xajibxonupiiT h Tojibxo HHorAa oxBaTbiBaiOT 
BxpanjieHHiixii co Bcex CTopoH, npiiBOAH x o6pa30- 
BaHino cnjioiHHoro BeHHiixa xajibxonupiiTa Boxpyr 
mippoTUHa. CoBMecrao c xajibxonupiiTOM npoHB- 
jineTCH BnojiHe onpeAejieHHan accomiamin peax- 
miOHHbix MHHepajiOB (3ejieHbiii xjiiiHonupoxceH, 
3ejieHbiii 6hotht, npeHHT, ciiHe-3ejieHbiii aMcJinfioji 
h, no-BHAHMOMy, sniiAOT), xoTopan othochtch 
yixe x cpeAHeTeMnepaTypHOii MeTacoMaTiinecxoii 
CTaAHii. 

rilippOTHHOBbie JKHJIbI TaXJKe H3CTHHH0 3aMe- 
IAaiOTCH xajibxonupiiTOM. OcofieHHO IIHTeHCHBHO 
Taxoe 3aMeiu,eHiie Ha nepe>XHMax >khji h Ha ynacT- 
xax BbixjiiiHHBaHiiH. Onepniomiie xpyTOHaxjio- 
HeHHbie JKHJibi, npiiHJieHHiomHecH x nojioniM nup- 
poTHHOBbiM JKHJiaM, Taxixe HacTO npeACTaBJieHbi 
xajibxonupiiTOM. H. C. 3ohtob (1959) h M. H. 
roAJieBCxiiii (1959i) cxjiohhh pacuemiBaTb Taxoii 
nepexoA nuppoTiiHOBOii ixiiJibi b xajibxomippiiTOByio 
xax pe3yjibTaT Ancji^epeHmiamiH pyAHOii MarMbi. 
OAHaXO 3TH HBJieHHH TOpa3AO npOIAe 06 T 1 HCHHIOTCH 
nocjieAOBaTejibHbiM MeTacoMaTiinecxiiM 3aMein,eHiieM 
mippoTUHa xajibKonupiiTOM (npuneM neHTJiaHAHT 
npn TaxoM 3aMemeHini o6hhho coxpaHHeTcn) no- 
Ao6ho TOMy, xax sto onucbiBaeTCH JX■ C. Kop>KiiH- 
cxhm (1948) ajih TypbHHCXnx pyAHiixoB. HapacTa- 
Hiie noTeHmiajiOB cepbi y pacTBopoB cpeAHeTeMne- 
paTypHOii MeTacoMaTiinecKOH CTaAini npiiBOAHT 
x noHBJieHino b accomiamin MHHepajiOB nupiiTa 
b TaxciiTOBbix ra 66 po-AOJiepiiTax h MHJiJiepiiTa 
b cyjibcjniAHbix pyAax HiiJKHero aiooxoHTaxTa. 
XapaxTepHO, hto o6pa30BaHiie b MecTopojKAeHiin 
Hopiuibcx I xajibxonupiiTa, ecjni He Bcero, to 
xaxoii-TO ero nacTii, npoiicxoAHJio npn AOCTa- 
tohho Bbicoxoii TeMnepaType: yniiTbiBan OTxpbiTiie 
npupoAHOii xySiiHecxoii pa3HOBiiAHOCTii xajibxo- 
mipiiTa b JKiiJibHbix pyAax (ByAbxo, KyjiaroB, 
1963). ripucyTCTBiie b pyAax h TeTparoHajibHOii 
ii xySiinecxoii pa3HOBHAHOCTeii xajibxonupiiTa cbh- 
AeTejibCTByeT xax 6 yATO 6 bi o Hanajie cpeAHeTeMne- 
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paTypHOii MeTacoMaTHHecKoii CTaAHH npn TeMnepa- 
Typax Bbirne 550° (MaK-KimcTpn, 1960). 

B 3aKJiioHeHHe nepemicjiiiM HeiioTopbie nojiojKe- 
hhh, Morymne HMeTb npaKTHnecKHH iiHTepec. 
ripe>KAe Bcero noAnepimeM TecHyio CBH3b cyjibtfiHA- 
Horo HHKejieBoro opyAeHemm c B03HiiKH0BemieM 
TaKCHTOBbIX ra66pO-AOJiepi!TOB, C OflHOH CTOpOHbl, 
h npucyTCTBiieM b AntJxJiepeHmipoBaHHbix HHTpy- 
3 hhx nopoA, ofiorameHHbix MarHe3iiajibHbiM ojih- 
bhhom (Tima miKpiiTOBoro ra66po-AOjiepiiTa) — 
c Apyrofl. 3to coneTamie npoHBJieHim TaKCHTOBbix 
h miKpiiTOBbix ra66po-AOjiepiiTOB b toi"i hjih hhoh 
IIHT py3IIII MOJKeT CJiy>KIITb Ba>KHeHIHHM nOIICKOBblM 
KpiuepiieM Ha HiiKejieBbie cyjibcjiHAHbie pyAbi Ta- 
Koro Tima. Ecjih iimciotch npoHBJieHim TaKCHTOBbix 
ra66po-AOjiepiiTOB, ho HeT (11 He 6biJio) miKpiiTOBbix 
ra66po-AOJiepiiTOB, to Aance b cjiynae npiicyTCTBim 
niippoTHHOBoro opyAeHeHim oho 6yAeT 6e3 mme- 
jih. C Apyroii CTopoHbi, b cjiynae OTcyTCTBim Tai<- 
ciiTOBbix ra66po-AOJiepiiTOB npii Hajiimim Aa>xe 
MOipHbix miKpiiTOBbix ra66po-AOJiepiiTOB TpyAHO 
o>KHAaTb KaKoro-jiiifio KpynHoro npoHBJieHim cyjib- 


(JihAob. OTcyTCTBiie MOipHOii manxii khcjihx nifipiiA- 
Hbix nopoA HaA AntJxJiepeHmipoBaHHOH TpannoBOii 
HHTpy3iieii HBJineTCH TaioKe djiaronpiiHTHbiM 
noiiCKOBbiM npii3HaKOM Ha cyjibiJiiiAHoe opyAeHe- 
Hiie, npaBAa, He npeAonpeAejunomiiM ero HiiKejie- 
HOCHOCTH. riepCneKTIIBHblMII yHaCTK3MH A-flH JIOKa- 
JIH3aiI.HH HtHJIbHbIX Cyjlb(J)HAHbIX pyA, KpOMe 30H 
6jm>KHero 3HAO- 11 3K30K0HTaKTa, b HiuKHeii nacTii 
pyAOHOCHOii iiHTpy3im, MoryT 6biTb MecTa pe3i<oro 
nepeni6a HHTpy3iiii, b nacTHOCTH, Kpyrax 6opTO- 
Bbix nacTeii, rAe npouBJimoTCH pdHHiie nepiiCTbie 
TpemiiHbi. HaKOHep, caMii npeACTaBJiemiH, ii3Jio- 
JKeHHbie Bbime, o Mexami3Me npiipoAHoro npopecca 
nepeBOAa cimiiKaTHoro Himejm b cyjibiJiiiAHbiii, 
bo3mo>kho, MoryT 6biTb nojie3HbiMii b noiiCKax 
nyTeii ocBoemm 11 npaKTimecKoro iicnojib30BaHHH 
3HaHHTejIbHbIX MaCC CHJIHKaTHOrO HHKejIH, BXOAH- 
ipero b MarMaTimecKiie cmuiKaTbi yjib'rpaocHOBHbix 
nopoA. riOHHTHO, HTO B CBH3II C 3TIIM BeCbMa JKejia- 
TejibHO MOAejmpoBaHiie AaHHoro npiipoAHoro npo- 
pecca b Jia6opaTopHbix ycjiOBimx. 


r Jiae a 3 

HEPTbl CXO^CTBA HEKOTOPbIX rAABHEHlIIMX 
HMKEAEBbIX CYAbOM^OHOCHblX MHTPY3HH MMPA 


B niicjie o6mnx npii3HaKOB HimejieBbix cyjibcjan- 
Aohochhx HHTpy3iiii npeiKAe Bcero cjieAyeT OTMe- 
THTb TO, HTO BCe OHII HBJIHIOTCH npeACTaBHTejIHMH 
(JlOpMamili OCHOBHbIX H yjIbTpaOCHOBHbIX IIHTpy3IIB- 
hhx nopoA- CyjibiJiiiAHoe opyAeHeHiie npiiyponeHO 
k MacciiBaM nopoA co cjioumbiM (nceBAOCTpaTiitJiii- 
mipoBaHHbiM) CTpoeHiieM, HMeeT npocToii cocTaB 
ii npeACTaBJieHO b ochobhom accomiamieii mippo- 
THH — neHTJiaHAHT — XaJIbKOmipiIT. 

Bee MHoroo6pa3iie pyAOHOCHbix HHTpy3iiii ox- 
BaTbiBaeTCH KJiacciKjiiiKamieii, npeAJio>KeHHOH 

M. H. roAJieBCKHM (1963) E 1) MecTopojKAeHim 
npoTepo30iicKoro B03pacTa Ha ApeBHiix KpiiCTaji- 
jnmecKiix mirrax; 2) MecTopoiKAeHim nocjienpoTe- 
P030IICKHX nOABIIJKHbIX 30H J 3) MeCTOpO>KAeHHH 
Ha ApeBHiix njiaTiJiopMax. B Aa^ibHeiimiix noApa3- 
Aejiemmx KJiaccii4)iiKamm ymiTbiBaeT TaK>Ke xa- 
paKTep CBH3H opyAHeHim c MacciiBOM: HenocpeA- 
CTBeHHbiii hjih Hajio>KeHHbiii. Haiifiojibmee cxoactbo 
npOHBJIHIOT IIHTpy3IIII BHyTpiI KaJKAOH 113 3THX 
rpynn. 

Kax OTMenaeT M. H. roA^ieBCKiiii (1963), Me- 
CTopojKAeHim njiaTtJiopM bo mhotom cxoahh: «3to 


1 M. H. r o a ji e b c k h ft. MeAHO-HHKeJieBbie MecTO- 
pojK^eHHH Miipa ii npo6/ieMbi hx reHe3iica. M., LI,HHrPH, 
1963. 


ofibiHHO KopbiTOo6pa3Hbie hjih Tpy6oo6pa3Hbie pac- 
cjioeHHbie HHTpy3im, 3ajieraioiH,ne nojioro h Majio 
Hapymaioimie CTpyKTypy BMein,aioiii,HX hx nopoA- 
BojIbHiyiO pOJIb B HX (JlOpMHpOBaHHH, nOMIIMO 
KpncTajiJin3ami0HH0-rpaBHTau,ii0HH0ii AH(|)(|)epeH- 
miamm, nrpaiOT acciiMiiJumiiOHHbie npou,eccbi». 
Hanfiojibmee o6m.ee cxoactbo c MecTopojKACHiieM 
HopiIJIbCK I npOHBJIHeTCH B CTpOeHHII MeCTOpOJK- 
AeHHH PIhch 3B3 (MacciiB 3iijni4) b IOjkhoh Atji- 
piixe). 

MeAHO-HiiKejieBoe MecTopojKAeHiie PI h c n 3 - 
b a CBH33H0 c JionojniTOM ra66po-HopnTa, npeA- 
CTaBJiHiomHM ocodyio (J)a3y AOjiepiiTa Kappy n 
HMeiomiiM nceBAOCTpaTinjuiKamiio. Pa3pe3 (cHH3y 
BBepx) npeACTaBJieH cjieAyiomiiMii AH(|)4)epeHH,na- 
TaMii: 1) cjioh ra66po; 2) miKpirr; 3) ojniBimoBbiii 
HopiiT h ojiiiBHHOBoe ra66po; 4) ra66po c Minipo- 
nerMaTHTOM b HHTepcTiimmx. 

CyjibiJiHAbi (b ochobhom mippoTHH, neHTJiaH- 
Aht, xajibKomipiiT, KydaHiiT) cjiaraiOT BKpanjieH- 
HOCTb h cnjiomHbie pyAM- BKpanjieHHOCTb HMeeT- 
ch b ojiiiBHHOBOM HopiiTe ii miKpiiTe ii o6pa- 
3yeT pyAHoe Tejio Tima 3ajie}KH, npiiypoHeHHOii 
k HiiJKHeii, doraToii ojihbhhom nacTii pa3pe3a. 
CnjiomHbie pyAH npeACTaBJieHbi npoxiuiKaMii, 
JKHJI3MH, JIHH3aMH II nJiaCTaMH B 30He HH>K- 
Hero KOHTaKTa (Baraep, 1932; JXk> Toht, 1957; 
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Scholtz, 1936) 2 TcuiMeH h Popncepc (Tolman a. 
Rogers, 1916) 3 noAnepKHBaiOT, hto coBMecrao 
C pyflaMH BAOJIb OCHOBaHHH CHJIJia HMeKJTCH o6oco6- 
jiemiH «rpaHHTHOii bh}khmkh». nocjieAHiie cjiaraiOT 
CeTb JKHJI H JKHJIOHeK OT flfOHMa AO (})yTa MOipHOCTblO. 
06pa30BaHiie pyAbi Taione cbh33ho c hhmh, TaK i<ai< 
«pyAHbie Miinepajibi npucyTCTByiOT b nerMaraTax 
H rpaHHTHbIX AaHKaX». I iHTeHCHBHOCTb K0HT3KT0- 
Boro MeT3MoptJ)H3Ma CBH3biBaeTCH c ra3aMii, conyT- 
CTByiOipHMH «KHCJIbIM BbDKHMI<aM». OTMeHaeTCH pa3- 
BHTiie cyjibtJiHAHbix pyA b HeKOTopbix MecTax ocho- 
b3hhh CHjijia SjiaroAapn 3aMemeHino CHJiiiKaTOB, 
HO, KaK yTBepJKAaiOT aBTOpbl, BTOpiIHHbie CHJIHKaTbJ 
He conpoBOJKAaiOT pyAbi. iipii stom aBTopbi He HMe¬ 
iOT b BiiAy «peaKH,iiOHHbie MiiHepajibi», KOTopbie ot- 
hochtch HMii eipe k no3AHeMy MarMaTimecKOMy 3Ta- 
ny. npiiKpoBejibHan nacTb iiHTpy3iiii, cyAH no npii- 
cyTCTBino rpaHHTonoAofiHbix nopoA, B03HiiKJia b 
3HaniiTejibHOii CTeneHii 3a cneT acciiMiiJinpim BMe- 
ipaioipeH tojiiph. Kax noAnepioiBaeT M. H. Toa- 
jieBCKHH (1963), cyjib^iiAHan MiiHepajni3apii5i IIh- 
CH3BbI AOJIJKHa 6bITb HIICTO lOBeHHJIbHOH, TaK IOK 
BMeipaioipne nopoAbi TaM He HMeiOT cepycoAepnca- 
ipnx ocaAKOB, b OTjnimie ot HopiuibCKiix HHTpy3iiii, 
rAe, no ero MHeHino, «3HaHirrejibHaH nacTb cepbi 
3aHMCTB0B3Ha 113 BMeipaiOipiIX aHrilApiITOBbIX no- 
poA AGBOHa» (roAJieBCKiiii, 1963), a yrjiepOA 113 
acciiMHJiiipoBaHHbix yrojibHbix njiacroB MonceT 
cjiyjKHTb, corjiacHO M. H. ToA^ieBCKOMy, Boccra- 
HOBHTejieM cyjibiJiaTHOii cepbi go cyjibtJniAHofi. 

OcTajibHbie KpynHbie MecToponcAeHiin, oxBaTbi- 
BaeMbie KJiaccinJiHKamieii M. H. ToA^ieBCKoro, no 
■CBoeMy CTpoeHino HMeiOT ropa3AO MeHbrne cxoACTBa 
c MecTopoHCAeHiiHMii ApeBHiix njiaTiJiopM (113 o6jia- 
CTeii pa3BHTHH TpannoB, b nacTHOCTii). ,H,ajibHenmee 
hx cpaBHeHiie MonceT hath no jihhhh BbiHBJieHim 
HecKOjibKiix rjiaBHeiiunix reHeTimecKiix oco6eH- 
HOCTeii, npKO npoHBHBiniixcH Ha MecToponcAeHini 
HopiuibCK I. npe>KAe Bcero penb hact o npoHBJie- 
HHH B HHTpy3HHX B CBH3H C CyjIb(J)HAaMH: 1) OC- 
hobhhx neraaTOHAOB (aHajioroB TaKciiTOBbix ra6- 
6po-AOJiepnTOB Hopujibcica) h 2) KOMnjieicca peai<- 
UHOHHblX MIIHepaJIOB. 

YnoMiiHaHiie o cvipecTBOBaHim ochobhmx ner- 
MaTOHAOB b IlHCH3Be CAeJiaHO Bbirne. AHajionm- 
Hbie 06pa30BaHIIH «rpaHHTHbIM BbI>KHMKaM» B CBH- 
311 C CyjIb(|)HAHbIMH pyAaMH IlHCH3BbI HafijnoAa- 
IOTCH B HHTpy3HH HopiJJIbCK I B BiiAe TaK Ha3biBae- 
Mbix «anjniTOBbix» jkhji Ha npoAOjinceHim cyjibiJiHA- 
Hbix, a Taioice b BiiAe AnopiiTOBbix nerMaTHTOB Ha 


2 n. A. B a r h e p. MecTopoiKnemiH nJianiHbi 11 pyA- 
hiikh JOikhoh AcJ>piiKii. Ll,BeTMeTii 3 AaT, 1932 (nepeBOA: Wag¬ 
ner, 1929); A. Am T o ft t. reojionnr IO>KHoft AcjjpiiKH. I 1 JI, 
1957; D. L.Sch o 11 z. The magmatic nickeliferous ore deposits 
of Griqualand and Pondoland.— Trans. Geol. Soc. S. Af¬ 
rica, 59, 1936, 

3 C. F. T o 1 m a n a. A. F. R ogers. A stady of 
the magmatic sulfid ores, California, 1916. 


npoAOJHKeHiiii pyAHbix >khji b MoHneropcKOM iih- 
Tpy3HBe 4 . 

Pa3pe3 MoHieropcKoro m a c c h b a 
b paiioHe ropbi Hhtthc Bbirne noACTiuiaioipnx ap- 
xeiicKiix naparaeiicoB HamiHaeTCH c HopiiTOB h 
ra66po-HopiiTOB, Bbirne KOTopbix nocjieAOBaTejibHO 
pacnojiaraiOTCH HepaBH0MepH03epHiiCTbiii njianio- 
KJia30Bbiii 6poH3iiTiiT, njiarnoKJia30Bbiii rapu,6yp- 
niT, nepeMentaeMOCTb rapu,6ypniTa h 6poH3iiTiiTa 
ii, HaKOHep, 6poH3iiTiiT. PyAHbie nniJibi JiOKajni- 
3yiOTCH b BepxHeii nacTii pa3pe3a MacciiBa. Bicpan- 
jieHHOCTb cyjibiJiHAOB npiiyponeHa k ero ocHOBaHiiio 
no o6e cropoHbi ot «cjioh» HepaBH0MepH03epHiiCT0- 
ro njiaraoKJia30Boro 6poH3iiTiiTa. PIopoAbi Maccii- 
Ba 3anojiHHiOT MyjibAoo6pa3Hoe yrjiyfijieHiie b 
raeiicax. 

MecTa nepexopa pyAHbix jkiiji b nerMaTHTbi 
b MoHneropcKon h h t p y 3 h n, b oc- 
HOBHOM CJIOJKeHbl T0HI<03epHHCTbIM MaTHeTHTOM, 
pa3T>eAaioipHM TeMHopBeTHbie Mimepajibi AnopiiT- 
nerMaTHTa. «PaHHiiii MaraeTiiT, OTMenaeT P. B. 
KapnoB (1959), nacTO 3aMeipaeTCH cyjibiJniAaMH 
ocofieHHO nnppoTiiHOM». OTAeJibHbie Kpnerajuibi n 
hx cpocTKii njiamoKjia3a, aMtfmfiojia, SiiOTiiTa 
npucyTCTByiOT b pyAHOii Macce ynce 3a «30—50 m 
AO nepexoAa cyjibt^iiAHbix jkhji b AnopiiT-nerMaTii- 
Tbi». nocjieAHiie Ha 70—80% coctoht H3 KpynHbix 
30HajibHbix KpiiCTajuiOB aHA63HHa (3aMeipaeMoro 
nacTHHHO ipejiOHHbiMii nojieBbiMii uinaTaMii) n Ha 
20—25% TeMHopBeTHbiMii MiiHepajiaMii (b ochob- 
hom TeMHO-3ejieHbin JiymiCTbin aMcJnifioji, pa3BHBaio- 
ipiiiicH no 3epHaM KJiiiHoniipoKceHa). 

KpoMe >KiuibHbix nerMaTOiiAHbix o6pa30BaHiiii, 
AJiH MoHHeropcKoii iiHTpy3ini P. B. KapnoB BbiAe- 
jineT nojioro3ajieraK>ipiie npocjion n uunipbi, co- 
rjiacHbie c nceBAOCTpaTiitJuiKapneii MacciiBa, a 
Taione 30HajibHbie niraHT03epHiiCTbie njianiOKJia3- 
mipoKceHOBbie nerMaTiiTOBbie ihtokii, pacnojiaraio- 
ipiieCH epeAH OJIHBIIHOBblX 6pOH3IITIITOB, II CBH33H- 
Hbie C pyAHbIMH JKHJI3MH. 

1 13 corjiacHO 3ajieraiomnx nerMaTO- 
haob HaiiSojibuniii HHTepec npeACTaBJineT ropii30HT 
HepaBH0MepH03epHiiCTbix njiani0KJia30Bbix 6poH- 
3HTHTOB B npiIAOHHOli H3CTH MaCCHBa (c npOCJIOH- 
mh TaKCiiTOBoro rapp6ypniTa h TpaxiiTOiiAHoro 
ninepcTeHHTa). Kan coofiipaeT P. B. KapnoB 
(1959), «Han6ojiee nocTOHHHbiM hjichom ropii30HTa 
HBJineTCH nojioniii nerMaTOiiAHbiii npocjioii, cjio- 
JKeHHbiii 6poH3iiTOM, JiafipapopoM h «JiannaTbiM» 
MOHOKJIIIHHbIM mipOKCeHOM (KOTOpblH 6jIH30K I< Ta- 
KOBOMy, pa3BHTOMy b uiTOicax 30HajibHbix nerMa- 
thtob b BepxHeii 6poH3iiTiiTOBOii 30He MacciiBa). 
B HHTepcTiipiiHX pacnojiaraiOTCH KpynHbie cyjib- 
(JniAHbie BKpanjieHHHKii 11 rae3Aa. 3tot ropn- 


4 P. B. KapnoB. FlerMaTiiTbi ochobhux nopoA Moh- 
neTyHApbi 11 CBH 3 aHHoe c hhmh cyjibcJiHAHoe opyAeHeHiie.— 
Teoji. pyAHbix Mecrop., JTs 5, 1959. 
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30ht noBTopneT onepTaHHH aohhoh 3ajie>xn SeAHbix 
BKpanjieHHbix pyA, b cocTaB KOTopbix oh o6hhho 
BXOAHT... KpynHOKpHCTaJUIHHeCKHH nojieBomnaTO- 
Bbifi 6poH3HTHT OTMenaeT nepexoA ot rpynnbi nopoA, 
o6orau;eHHbix MarHiieM, k nopoAaM, SoraTbiM rjra- 
H03eM0M». 

3oHajibHbie nerMaTHTOBbie 

m t o k ii h rae3Aa, CBH3aHHbie c pyAHbiMH >kh- 
jiaMH, cjio>KeHbi KpynHbiMH xpiiCTajuiaMii njiariio- 
KJia3a, nupoKceHOB (poMfiiinecxoro h mohoxjihhho- 
ro) ii nacTHHHO norpyjKeHbi b cyjibiJniAHyio Maccy. 
UeHTpajibHan nacTb nerMaTHTOB cjio>xeHa b ochob- 
HOM KpiICTaJUiaMH niippOTHHa C BKJHOHeHIieM OT- 
AejibHbix CTOjignaTbix xpiiCTajuiOB JiafipaAopa 
(JVd 58 — 60) h KJiiiHonupoKceHa. B CDieAyiomeft 
(k nepmj)epnn) 30He cyjibcjiHAbi 3anojiHHiOT jmiub 
HHTepCTHmiH MeJKAy KpHCTajUiaMH CHDIHIOTOB. 
Koe-rAe OTMeneHbi ocTaTKH He3aMemeHHoro mippo- 
THHOM THTaHOMaTHeTHTa. KpaHHHH 30Ha nOAOfi- 
Hbix nerMaTHTOB 3axjnoHaeT pejiHKTbi BMemaiomux 
OJIHBHHOBbIX 6pOH3HTHTOB, CpeAH KOTOpbIX nOHB- 
jihiotch CKejieTHbie 3epHa xjiHHomipoxceHa. B 30 - 
HajibHbix nerMaTHTax xapaicrepHO 11 adm CHjmxaTOB 
h adm pyAHbix MiiHepajiOB MeTacoMaTiinecxoe 3a- 
MeiyeHiie 6ojiee paHHiix MiiHepajiOB. Flo AaHHbiM 
3. H. EjniceeBa (1959), adm OTHOCirrejibHO CBentiix 
nopoA MoHneTyHApbi «cy,Jib(j)HAbi npocTpaHCTBeHHO 
npiiypoHeHbi k TeM ynacTxaM, rAe pa3BHTbi riiApo- 
KCHJicoAepjKaimie niApoTepMajibHbie MHHepajibi». 

IToAofiHbie »e CBH3H npoHBJieHiin nerMaTOiiAHbix 
o6pa30BaHiiii 11 cyjibtJiHAOB H3BecTHbi adih Jiono/iH- 
Ta ByniBejibA b K)>xhoh AcjipHxe (BarHep, 
1932; Oio Toht, 1957). Kan H3BecTHO, stot ko- 
JIOCCaJIbHblH MaCCIIB (MOIAHOCTblO OKOJIO 10 KM) 
b HiiJKHeii nacTii cjiOHten hopiitom ii accommpyio- 
IHHMH C HUM APyniMH OCHOBHbIMH H yjIbTpaOCHOB- 
HbiMH nopoAaMii. BepxHHH ero nacTb npeACTaBJieHa 
KpacHbiM rpaHHTOM, npopbiBaioii;iiM nopoAbi hhjk- 
Heii nacTii MacciiBa. fliipoKceHHTbi, nepiiAOTHTbi, 
aH0pT03IITbI II XpOMIITIITbl npiiypOHeHbl B OCHOBHOM 
He k ocHOBaHino MacciiBa, a k Tax Ha3biBaeMOii 
KpHTHnecKOH ero 30He, OTJiiiHaioii;eiicH nceBAOcjioii- 
CTbiM CTpoeniieM. BepxHHH rpaHima stoh 30Hbi 
npoxoAHT no o6pa30BaHHHM Tax Ha3biBaeMoro 
ropii30HTa MepeHCxoro, SoraTbiM njiaTimoii, cyjib- 
(JiHAaMH ii npeACTaBJieHHbiM AnajuiaroBbiM hopiitom 
II 6pOH3IITIITOM C nOJIOCaMII aH0pT03IITa. B «XpiITII- 
necxoii» 30He OTMenajmcb Taioxe ropTOHOjniTOBbie 
AymiTbi, cjiaraximiie JiiiH3bi, cjioh, Tpy6xoo6pa3Hbie 
Tejia,nacTb 113 xoTopbix njiaraHOHOCHa. B stoh >xe 
30He pacnojiararoTCH MecTopo>xAeHiiH «Tima Bjiax- 
(J)OHTeHa», npeACTaBJiHioii;iie coSoii HenpaBiuibHOii 
(jiopMbi TpySbi, xoTopbie cexyT nceBAOCTpaTinJiiimi- 
poBaHHbie nopoAbi MacciiBa. B peHTpajibHOH nacra 
Tpy6 pacnojiararoTCH cnjiouiHbie cyjibtjuiAHbie py- 
Abi, xoTopbie x xpaHM nepexoAHT bo BxpanjieHHOCTb. 
C SoraTbiMii pyAaMii CBH3aHbi cyjibcj)HACOAep>xam,He 
ocHOBHbie nerMaTHTbi (Tiro Toht, 1957). 


Han6ojiee BantHbie MecTopojxAeHiiH CBH3aHbi 
c ynoMHHyTbiM Bbirne «ropii30HTOM MepeHCxoro», 
oSbiHHO BKJHonaiomHM npocjioii xpoMHTa. Bbirne 
h Hiuxe 3Toro ropii30HTa 5 pacnojiaraxyrcn anopTO- 
3iiTOBbie HopiiTbi ii aH0pT03HTbi, corjiacHbie c nceB- 
AOCTpaTHtJjHxapHeH MacciiBa. Kax OTMenaeT TI .10 
Toht (1957) «y CaHACJiOTa, BaajixoHa h 3BapT(J)OH- 
Teiina ropii30HT MepeHCxoro 3aMem,aeTCH fiojibiuiiM 
AHH30BHAHHM TejiOM rpy6o3epHHCToro, SoraToro 
nojieBbiM rnnaTOM HopiiTa c cyjibcjuiAaMH. Oh pa3- 
AyBaeTCH Ha oahom ynacTxe ao 44 m, naAaeT noA 
yrjiOM 55° h coAepjxiiT b cpeAHeM 4,6 z/m njiaTH- 
hohaob. Tlajibine Ha ceBep ropii30HT npoTHniBaeTCH 
B 3BapT(J)OHTeHH, TAe HMeeT MOIUHOCTb 3 —6 M 
11 coAepntaHiie ot 3 ao 31 z/m. SAecb oh 3ajieraeT 
Ha oneHb H3MeHeHHbix aodiomiitobbix nopoAax. Ohh 
C0Aep>xaT BxpanjieHHOCTb cyAbtJiHAOB, MecTaMii Ha 
9 m ot xoHTaxTa». Bojiee Mejixne napajuiejibHbie, 
ho HenocTOHHHbie njiacTOo6pa3Hbie JieiixoxpaTOBbie 
Tejia c cyjibcjiHAaMH HaSjnoAajiHCb xax b 6ojiee Bbi- 
coxhx, Tax h b 6ojiee hh3khx ropii30HTax no cpaB- 
HeHino c ropii30HTOM MepeHCxoro. 

3HaMeHaTejibHO, hto n. A. BarHep (1932) nocjie 
AeTajibHoro iiayneHiiH MecToponrAeHHH npiixoAHT 
x BbiBOAy 0 «cymecTBOBaHiiii HexoToporo reHeTiine- 
cxoro cooTHomeHHH Me>xAy pacnpeAejieHiieM Mar- 
M3THHeCKHX HHXeJieBbIX MeCTOpOJXAGHHH 11 pacnpo- 
CTpaHeHiieM jihh3 h nojioc aHopT03HTOBoro HopiiTa». 
Ba>XHO OTMeTiiTb, hto BarHepoM 6biJio ycTaHOBJie- 
ho, miipoxoe pacnpocTpaHeHiie ojiiiBima b no- 
jieBomnaTOBOM 6poH3iiTiiTe b ropii30HTe MepeHCxo¬ 
ro B BHAe nOHXHAHTOBbIX BKJHOHeHHH B XpiICTaJUiaX 
6poH3iiTa. 3 tot Hte aBTop noAnepxHBaeT, hto Ha 
3BapT(})OHTeHHe BCTpenaioTCH «He3aBiiciiMbie hh- 
Tpy3iin pinjia MepeHCxoro 11 nojieBomnaTOBoro nii- 
poxceHHTa h MecTaMii HapymeHiie HopMajibHbix 
COOTHOineHIIH MeJKAy pa3JIHHHbIMH nopoAaMii, BXO- 
Ahiahmh b cocTaB ropii30HTa». BarHep nojiaraeT, 
hto b HopMajibHbix cjiynaHX «ropii30HT MepeHCxoro» 
o6pa30BajiCH b pe3yjibTaTe npopecca cjiohctoh amJ)- 
(JiepeHmiamiH, a b cjio>xhom BbimeynoMHHyTOM 
cjiynae — 6jiaroAapn «ABii>xeHHHM 3eMHOH xopbi 
bo BpeMH AH(JxJ)epeHH,HauHH», xorAa nojiynajiocb 
oSocogjieHiie tJipaxuHH MarMbi, AaBiuen Hanajio pii- 
4>y MepeHCxoro 11 rpy6o3epHHCTOMy nojieBOiunaTO- 
BOMy mipoxceHHTy. Koe-rAe sth cfipaxmin conpH- 
KaCaiOTCH C BMeiII,ai0IH,HMH AODIOMIITaMII 11 BHeApn- 
IOTCH B BHAe «He3aBHCHMbIX TeJI 3T0H HaCTHHHOH 
MarMbi». PacruenjieHiie MarMbi 11 xax ee cjieACTBiie — 
HeofibinaiiHaH H3MeHHHBOCTb nopoA, cjiaraiomiix 
ropii30HT, oSiuiiie cyjibcjiHAOB, nepnoAiiHecxne Ha- 
xoaxh 3Aecb TypMajniHa, XBapua h (JunoopiiTa — 
Bee 3 to CBiiAeTejibCTByeT, no BarHepy (1932), 
o tom, hto MHHepajni3aTopbi Hrpajra fiojlbinyio pOJIb 
b 3tom npopecce. Oh 3axjnoHaeT, hto «6jiaroAapn 

5 MomHOCTb ero 0,9—1,8 m , ho Koe-rfle (JliifleHfiypr) mo- 
*eT nocTiiraTb 10,5 m . IlpoTSDKeHHOCTb ropn30HTa Ha cothh 
KHJ iOMeTpoB, c noBTopemieM H3rn6oB Jioina JionoJiHTa. 
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KOHueHTpamm cepu h Apyrux MHHepaAH3aTopoB 
b HeKOTopbix MarMaTHHecKiix cjipaxmiHX, nocjie^- 
Hiie ocTaBajiHCb b jkhakom coctohhhh AOAbrne, neM 
odbiHHO h BCJie^CTBHe SToro noABeprjmcb hcho bh- 
pa*eHHOH ,n,Hcjxf)epeHii,HaunH». LRiTiipyeMbiii aBTop 
CHHTaeT, HTO B 0dpa30BaHHH CyAbCjlHAOB MeCTOpO>K- 
AeHiin «rjiaBHoii AeiiCTByiomeH chaoh hbahaiicb 
napoo6pa3Hbie pacTBopbi, xoth ao HexoTopofi CTe- 
neHH C HHMH BMeCTe MOTAH AeilCTBOBaTb H >KHAKHe 
MarMaTHHecKiie pacTBopbi». 

Kax b pyAax «ropii30HTa MepeHCKoro», Tax h 
b pyAax BjraxcJiOHTeHa b xomaxTax Me*Ay cyjibc})H- 
AaMii h nepBH^HbiMH CHJiHxaTaMH (oahbhh, nAa- 
rnoxjia3, nupoxceHbi), 3a cneT nocAeAHiix odbiHHO 
pa3BHBaioTCH peaxuHOHHbie x a e m x h, 
npeACTaBJieHHbie poroBoii odMaHxon h 6hothtom. 
Kax noAHepxuBaeT LIlHeHAepxeH (BarHep, 1932), 
«cyjib(|)iiAbi HaxoAHTCH b TecHOM npopacTaHiin H 
B33HMH0M npOHIIXHOBeHHH C 3THMH peaXHHOHHblMH 
MHHepajiaMH» h CAaraioT rae3Aa h 3epHa b npoMe- 
jxyTxax Me>KAy nepBHHHbiMH CHAHxaTaMH, a Taxjxe 
b BHAe Mejixux 3epeH b xpanx xpucrajuiOB ciiAiixa- 
tob. OTMeqaeTCH, hto xaAbxomipiiT 3Aecb— Haii- 
6 ojiee MOJTOAOH H3 nepBHHHblX CyjTbC})HAOB H COAep- 
txht opHeHTiipoBaHHbie njiacTHHXH xydamiTa, hto 
roBOpiiT o Bbicoxon TeMnepaType ero odpa30BaHHH. 
XapaxTepHO, hto oda sthx MHHepajia CBodoAHbi ot 
nJTaTHHOBbIX MeTaJIJIOB, XOTOpbie B H30M0p(|)H0M 
BHAe, no MHeHino UlHeHAepxeHa, bxoaht b Tpn do- 
jiee paHHiix cyjibc})HAa: nuppoTHH, HiixeAbCOAep>xa- 
m.HH nupuT h neHTJiaHAHT. 

Am Toht OTMenaeT «HCXAioqnTeAbHO dAH3xoe 
cooTBeTCTBiie Aajxe b Mejionax Me>KAy HHTpy3HBHbi- 
mh xoMnjiexcaMH BymBejibAa, OnuuiyoTepa b Moh- 
TaHe, BjioyMHAayH b Hbio(})ayHAAeHAe, XlyAyTa 
b CLUA h CaAdepn b KaHaAe». B to >xe BpeMH, 
HeXOTOpbie H3 ynOMHHyTbIX MaCCHBOB HMeiOT AH(J)- 
cJiepeHmiaTbi yjibTpaocHOBHoro cocTaBa h xpoMe 
snureHeTHHecxiix MoryT C0Aep>xaTb h cimreHeTH- 
qecxne pyAbi (ByuiBejibA h CTHJUiyoTep). B Apyrux 
— CaAdepn, x paccMOTpeHino xoToporo mm nepe- 
XOAHM, CJIOJXeHHOM HOpiITOM H MIIXpOneTMaTH- 
tom, HexoTopbiMH reoAoraMii (Wilson, 1956) G npeA- 
nojiaraeTCH Haxo>XAeHHe yjibTpaocHOBHbix Au4>4 )e " 
peHmiaTOB b HiDXHeii qacTii bopohxh AonoAHTa. 
TaM >xe, no-BHAHMOMy, ecTb ocHOBaHiie OTXHAaTb h 
chh reHeTHHecxne pyAbi, b to BpeMH xax AOCTynHbie 
b HacTOHm.ee BpeMH cyAbc})HAHbie pyAbi Bee hbjih- 
iotch anHreHeTHHecxiiMH, pacnojiarancb no nepiicjie- 
pim JionojuiTa. Ohh npeACTaBJieHbi «xpaeBbiMii 3a- 
jie>xaMii» b xoHTaxTe hophtob h noACTiuiaioimix 
nOpOA H JXHAbHbIMH TeJiaMH B 3X30X0HTaXTe («0C|)Cj3- 
ceTOBbie MecTopojKAeHHH»). Ha MecTOpomneHim 
miipoxo npoHBiuiHCb dpexHHii pa3JiHHHoro poAa, 
xax BAOJib HiDXHero npan AonoAHTa, Tax h cexymiie 


8 W i 1 s o n H. D. B. Structure of Lopoliths.— Bull. 
Geol. Soc. Amer., 67, 1956. 


HOpiIT. BblAeJIHIOTCH JXHAbHbie H UITOXBepXOBbie, 
XOHTaXTOBbie H HH'beXU.HOHHbie dpeXHHH 7 , HaCTb 
H3 xoTopbix npeBpaTiuiacb b pyAHyro dpexHHio npii 
3aMeui,eHHn ueMeHTa dpexHHii HiixejieHOCHbiMii cyjib- 
cJiHAaMH (HanpiiMep, pyAHOe Tejio OpyA-CTodn). 
Ha MecTopojxAeHim OTMenaioTCH: 1) «ydorne pyAbi», 
HAH deAHbie HOpiITbi; 2) mippOTHHOBbie HOpiITbl, 
nepexoAHbie x pyAaM h 3) MacciiBHbie pyAbi. OcTa- 
HOBHMCH Ha HeXOTOpbIX HHTepeCyiOIi;HX Hac MOMeH- 
Tax b CBH3H c npoHBAeHiieM doraTbix pyA (Tolman 
a. Rogers, 1916). 

B MacciiBHbix pyAax BCTpexaioTCH nHTHa otho- 
CHTeAbHO xiiCAoro MaTepnaAa (coAepjxaiu,ero Maccy 
iueAoqHoro noAeBoro rnnaTa, XBappa, poroBoii od- 
M3HXH H dHOTHTa), XOTOpbie CHHTaiOTCH AIl4 ) 4 )e P eH ' 
miaTOM TOH >xe HCXOAHOH MaTMbl, HTO H HOpiIT. 
BoraTbie pyAbi oxoTHee accommpyioT c Tax Ha3bi- 
BaeMbiM MiixponerMaTHTOM, neM c XBapueBbiM ho- 
Phtom. B doraTbix pyAax He yAaeTCH HaiiTH runep- 
CTeHa, MecTO xoToporo 3Aecb 3aHHMaroT poroBan 
odMaHxa h diiOTHT. PyAHbie MimepaAbi (MarHeTHT 
h nnppoTHH) 3aMem,aioT ciiAiixaTbi, ocodeHHO duo- 
tht. CyAbc})HAbi doAee n03AHiie, qeM ciiAiixaTbi. 
npo>xnAXOBoe 3aMeiu.eHne xapaxTepHO noHTii ajih 
B cex de3 iicxAioqeHHH ciiAiixaTOB, ho ocodenno no- 
xa3aTeAbHO H3diipaTeAbHoe 3aMem.eHne cyAbcjuiAaMii 
noAeBoro rnnaTa b XBapu-noAeBomnaTOBbix npopa- 
CTaHHHX. MarHeTHT noAodHO cyAbcjuiAaM odpa3yeT- 
ch Ha no3AHeii MarMaTiiHecxoii CTaAiin h coAepixiiT 
HAbMeHHTOBbie nAaCTHHXH, HTO HBAHeTCH, nO MHe- 
hhhd aBTopoB, xapaxTepHOH nepToii MarMaTiinecxiix 
pyA. nOpHAOX 0dpa30B3HHH pyAHbIX MHHepaAOB 
CaAdepn CAeAyioimifi: MarHeTHT, nnppoTHH, neHT- 
A3HAHT H XaAbXOniipiIT. nupuT, C(J)aAepHT H Apy- 
rne cyAbc})HAbi hbahiotch y>xe nocTMarMaTunecxiiMH. 

BoAbLuoii HHTepec Taxjxe npeACTaBAHioT od- 
pa30B3HHH pyAHiixa CTodii. TAaBHue HepyAHbie 
MimepaAbi b doraTbix cyAbcjuiAHbix pyAax 3Aecb — 
nAarnoxAa3, XBapu, diiOTHT, rpaHaT. PyAHbie mh- 
HepaAbi b BHAe npojxiiAXOB 3aMem,aioT see CHAHxa- 
Tbi, BXAioqaH rpaHaT. OcodeHHO xoporno 33MeTH0 
3aMem,eHne diiOTHTa xaAbxomipiiTOM no TpemimaM 
cnaiiHOCTH. Kax coodmaioT aBTopbi, pyAbi noHTii 
CBOdOAHbl OT npOAyXTOB BTOpiIHHOrO H3MeHeHHH 
(npiICyTCTByiOT AHLUb MaAbie XOAHHeCTBa XAOpHTa). 
ABTOpbl OTBepraiOT B03M0>XH0CTb THApOTepMaAb- 
Horo reHe3iica pyA CaAdepn h cmiTaioT hx odpa30- 
BaBIHHMHCH B MarMaTHHecxiiH nepHOA, HO He B paH- 
HKDIO CT3AHIO H He npii 0C3>XAeHHH CyAbljlHAHOrO 
BemecTBa, a b xoHU,e MarMaTiinecxoro nepHOAa npn 
3aMeiU,eHHH CHAHXaTOB. B 3aXAK3HHTeAbHOH HaCTH 
padoTbi ohh pacnpocTpaHHioT stot bmboa h Ha Apy- 
rue cyAb(|)HAHbie «MarMaTiiqecxne» MecTopojKAeHHH. 
XI,ah nocAeAHiix noAHepxiiBaioTCH xax Ba>KHbie ah- 
arHOCTHHecxne ocodeHHOCTii CAeAyiomne odcTOH- 


7 F a i r b a i r n H. W., Robson G. M.] Breccia 
of Sudbury. Ontario.— J. Geol., 50, N 1, 1942. 
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TejibCTBa: 1) 3aMeiu,eHHe oahhx pyAHbix «MarMa- 
THHecKHx MHHepajiOB» ApyniMH; 2) OAHOBpeMeH- 
HOCTb nOHBJieHHH CyjIbCjlHAOB II 3aMemeHHH nnpo- 
KceHa poroBoii odMaHKofl; 3) onpeAejieHHbifi nopn- 
AOK o6pa30BaHHH rjiaBneiimiix pyAHbix MHHepajiOB: 
MameTHT— HJibMemiT (cpocTKii), reMaTHT, nuppo- 
thh , neHTJiaHAHT, xajibKomipiiT, SopHHT; 4) niApo- 
TepMajibHoe H3MeHeHiie pyA (noHBJieHiie b hhx Tpe- 
MOJiHTa, xjiopirra, cepneHTima h t. a.) hbho 6ojiee 
no3AHee ii OTAeJieHO 3HaHHTejibHbiM npoMe>KyTKOM 
BpeMeHH OT B03HHKH0BeHHH caMiix pyA. TaKOe H3- 
MeHeHiie Boofiipe He HMeeT 3HaHirrejibHoro pa3BH- 
thh na MecTopo>KAeHHflx noAoSHoro poAa. 

II 3 npHBeAeHHoro HanpaBJiemioro o03Opa Haii- 
6ojiee Ba>KHbix cyjibcjuiAHO-HHKejieBbix MecToposc- 
.AeHiiii HaMenaioTCH cjieAyromHe bhbo^h: 

1. IloBceMecTHO c ochobhoh Maccoii cyjibcjniAHO- 
HHKejieBbix pyA accommpyioT JieiiKOKpaTOBbie (ao 
aH0pT03HT0B) nopoAbi, naero npiiHHMaioipiie oSjihk 
nerMaTOHAHbix o6pa30BaHiiii. OShhho sto ochob- 
Hbie nerMaTOHAbi c coxpaHHBiiiiiMHCH nepBHHHbiMii 
MarMaTHHecKHMii MHHepajiaMii (mipoKceHbi, njiarno- 
KJia3, pe»ce ojihbiih). Pe»ce sto rp aHHTOBiiAHbie 
(KBapu-KajiHinnaTOBbie c poroBofl odMaHKofl 11 6110- 
tiitom) MeTacoMaTiinecKiie, KaK HaM npeACTaBJineTCH 
6ojiee BepoHTHbiM, npoAyKTbi no nepBHHHbiM ochob- 
hhm nerMaTOHAaM. PIoAodHbie we KHCJibie MHKpo- 
nerMaTHTOBbie o6pa30BaHHH, kohchho, b OTAeJibHbix 
cjiynanx MoryT 0Ka3aTbCH 11 KpaftHHMH MarMaTH- 
necKHMH npOAyKTaMH AaJiexo 3ameAinei”i ahcM^P 611 " 
HHaUHH OCHOBHOH MarMbI. 

2. OcHOBHbie nerMaTOHAbi 3aHHMaioT BnojiHe 
onpeAejieHHoe nojio>KeHHe b CTpyKType MacciiBOB 
pyAOHOCHbix nopoA- Paipe ohh pacnojiaraioTCH 
B HHJKHHX naCTHX MaCCIIBOB, 6yAyHH COrJiaCHbIMII 
c HanpaBJieHiieM KOHTaitTa h nceBAOCTpaTiicjniKa- 
UiieH, ecjni TaKOBaa HMeeTCH. IInorAa, i<ai< b Bym- 
Be.TbAe «ropH30HT MepeHCi<oro», TaKaa nojioca Jieft- 
KOKpaTOBbix o6pa30BaHiiii MO*eT corjiacHO pacce- 
KaTb Becb MaccHB (min ero nacTb) BAaJiii ot i<oh- 
TaKTa. II b HopHJibCKe, h b MoHneTyHApe, h b Byin- 
BejibAe mojkho BHAeTb, hto iicxoah3h MarMaA^iHSTiix 
nopoA Bejia ce6n i<ai< caMOCTOHTejibHoe Tejio, iiho- 
TAa C Hpe3BbIHai"lH0 HpKO npOHBHBIlIIIMHCH MarMa¬ 
THHecKHMii TeKCTypaMH (ropa Hhtthc ajih MoHHe- 
TyHApbi). B Apynix cjiynanx (CaA^epn) b npiiKOH- 
TaKTOBbix nacTHX MaccHBa nojiynHJio pa3BHTiie Aa- 
>Ke HHTeHCHBHoe SpeKHiipoBaHiie nopoAbi, npoHB- 
jieHHe nerMaTOHAOB 11 BbiAeJieHHe cyjibc})HAOB. 

BIoAo6Hbie npoTJDKeHHbie «cjioh» (h pen<e JiHH3bi) 
cjiHKCiipyioT Jioi<ajibHoe BTopiiHHoe pacnjiaBJieHiie 
nopoA, SjiaroAapH npoxo>KAeHHio TeKTOHimecKHx 
pa3pbiB0B 8 nepe3 pacKajieHHbie Maccu nopoA h 


nocTynjieHHio no hhm Sojibmux Macc JieTynHx kom- 
noHeHTOB (opyAeHeHiie CHHreHeTHHecKoe). BepoHT- 
HO TaiOKe, HTO 3T0 MOJKeT np0H30HTH II 3a CHeT no- 
CTynjieHHH pacKajieHHbix MarMaTHnecKiix ra30B b 
xojiOAHbie nopoAbi, HHTeHCHBHoro nporpeBa npHJie- 
raioimix k HeMHoroHiicjieHHbiM pa3pbiBaM nopoA h 
hx BTopiiHHoro pacnjiaBJieHHH. B nocjieAHeM cjiy- 
nae Me>KAy o6pa30BaHiieM BMemaiomero HHTpy3HBa 
h cyjibcjiHAHoro opyACHeHHH cjniKCiipyeTCH fiojibinoH 
pa3pbiB bo BpeMeHH (t. e. OpyAeHeHiie 6yAeT hbho 
< onnreHeTHHecKHM»). 

4. XIjih Toro hto 6 m o6pa30Bajincb HHKejibCOAep- 
>Kam,ne cyjib(})HAbi, JieTynne KOMnoHeHTbi MarMbi 
AOjdkhm b npopecce cjieAOBaHHH no TeKTOHiinecKHM 
pa3pbiBaM conpiiKacaTbCH c nopoAaMH, HMeiomHMH 
b CBoeM cocTaBe HHKejib, TeM hjih HHbiM cnocodoM 
ero H3BJieKaTb h HacbiipaTb HHKejieM, iok h xejie- 
30 m, ra30o6pa3Hbie pacTBopbi. BIo-BHAHMOMy, cno- 
C06 II3BJieHeHHH HHKeJIH H3 CHJIHKaTOB HBJIHeTCH 
npn o6pa30BaHHH Bcex hjih mhotiix MecTopo)KACHH h 
noAodHbiM TaKOBOMy, onucaHHOMy Bbime jvm Me- 
CTOpO>KAeHHH HopIIJIbCK I. 

5. C cyjibcjuiAaMH MecTopo>K ashhh paccMOTpeH- 
iroro Tima noBceMecTHO cbh33h ycTOHHHBbiii napa- 
reHe3iic MarHeTHTa (c njiacTHHKaMH iiJibMeHHTa), 
6yporo SiiOTHTa h 6ypoii poroBoii o6MaHKH. Pe>Ke 
OTMenaioTCH rpaHaT, rpatJuiT, njiarnoi<Jia3, kjihho- 
nnpoKceH, opTOKJia3 h neKOTopbie Apyrne. PlaHHbie 
Mimepajibi SojibmiiHCTBO HCCJieAOBaTejiefi He ckjioh- 
Hbl CHHTaTb BTOpHHHbIMH npOAyKTaMH H3MeHeHHH 
THApOTepMajibHoro STana, 1160 TimiiHHbie Mimepa- 
jibi nocjieAHero (TpeMOJiHT, cepneHTim, TajibK h 
t. A-) ne HMeioT KaKoro-Jin6o mHpoKoro pacnpo- 
CTpaHeHHH b 3THX pyAax. PIpeAnojiarajiocb, hto 
3to — peaKUHOHHbie m 11 h e p a ji bi no3A- 
Hero MarMaTimecKoro 3Tana, B03HHKmne 3a cnei 
peaKHHH ocTaTOHHoro pacnjiaBa 11 nepBHHHbix ch- 
jihiotob (UlHeiiAepxeH; Bamep, 1932). TaKHM 06- 
pa30M, KOMnjieKC peai<miOHHbix MimepajiOB, co- 
nyTCTByioiii,Hx cyjibc})HAaM KaK cimreHeTHHecKHM, 
Tai< h sniireHeTHHecKHM bo Bcex BajKHenmHx MecTO- 
pOJKACHHHX, paCCMOTpeHHbIX Bbime, OAHH H TOT>Ke. 
3 tot (jiaKT npiiAaeT xapaKTep mnpoKoro ofiodiueHiiH 
AiiarpaMMaM pe>KHMa noABiismbix KOMnoHeHTOB 
b npopecce opyACHemiH, KOTopue nocTpoeHbi HaMH 
AJIH MeCTOpO>KACHHH HopHJlbCK I 3 t 0 n03B0JIHeT 
nojiaraTb, hto buboa 0 BbicoKOTeMnepaTypHOM hh- 
cJnuibTpanHOHHOM aBTOMeTacoMaTHHecKOM reHe3iice 
CyjIbC})HAOB H peaKHHOHHblX MHHepajiOB MeCTOpO>K- 
AeHHH HopHJlbCK I CO BpeMeHeM MO>KeT 6bITb pac- 
npocTpaHeH na Bee ynoMHHyTbie «MarMaTHHecKiie 
MecTopojKAeHHH»' cyjibc})HAHO-HHKejieBbix pyA. 


5 B ciuibHO HeflocbimeHHbix KpeMHe3eMOM noponax bm- 
8 OneBiuiHO, hto corJiacHbie c nceBAOCTpaTiicfniKamieft coKOTeMnepaTypHaa MeTacoManmecKaH cTaflHH npoxoniiT 
TeKTOHimecKne pa3pbiBbi Jierne Bcero B03HiiKai0T Ha rpa- y*e npii 3aMeTHOH MecTHoft noflBHJKHOCTii rJHiH03eMa (P. B. 

Hime nopoA MacciiBa c pa3JiiiHHbiMH MexaHiiHecKiiMii cbohct- K a p n 0 b. /Jokji. AH CCCP, 1963, 148, Ns 3) 11 ero HHepT- 

BaMH. HOCTb, nO-BHAHMOMy, MOJKeT CHHTaTbCH JIHllIb OTHOCHTeJIbHOH. 
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